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Notes on the Quebec Bridge Competition.—I. 
uy GUSTAV LINDENTHAL,* M. Am. Soc. C. E. 
(Copyrighted 1911 by Gustav Lindenthal) 
The Quebec Bridge over the St. Lawrence 
River will have the longest span so far built and 
for that reason principally has engaged the deep 
interest of engineers for many years. When, 
after many years of agitation, its construction 
neared realization, the. project was expected to 
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be studied and prepared in the best manner and 
creditably to present-day knowledge of bridge 
architecture. That this expectation was not ful- 
filled in the first attempt, that a horrible dis- 
aster occurred, and that in the second attempt 
(when completed on the reputed present plans) 
posterity will behold a structure inferior (con- 
sidering present resources) to the Forth Bridge, 
nearest in length of span, built 25 years ago, are 
all matters of deep regret, particularly to Ameri- 
can engineers. 

The location of the bridge is seven miles above 


Forth Bridge, Cornpleted 1890. 
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Quebec, where the wide and tidal river narrows 
to a width of 2,000 ft., with a depth of over 150 
ft. The steep shores on both sides, 150 to 180 
ft. high, are admirably suited for bridge ap- 
proaches, while a submarine tunnel is out of the 
question because of the great depth of water. 
The first plans were proposed in 1852 by the 
late General E. W. Serrell. They were for a 
stiffened iron-wire suspension bridge to carry a 
wagon road and railroad tracks, a very bold 
design for those early days. Later, in 1885, 
plans for a cantilever structure were made by 
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CANTILEVER BRIDGE DESIGNS: THE FORTH BRIDGE AND THREE QUEBEC DESIGNS. 
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James Brunlees and T. Claxton Fidler, of London 
(published in London Engineering, April 3, 1885). 
But the country was as yet not rich enough to 
assume the financial burden of such a large 
work. A serious beginning was only made 
fifteen years later by the Quebec Bridge Co., 
specially chartered by the Canadian Govern- 
ment. 

In 1899 that company invited competitive 
plans from American and Canadian bridge-build- 
ing firms, on the basis of general specifications 
for a structure to carry a double-track railroad 
with a wagon road and trolley line on each side. 
The live-load was 6,000 lbs. per lin. ft. of bridge, 
for the trusses, with the usual concentrations 
‘for the floor system. Six plans were submitted 
by five firms. Four plans were for cantilever 
structures and two for suspension bridges; but 
one suspension design, a combination of wire 
cables and trusses, was excluded as too weak 
and not in compliance with the specifications. 


The Phoenix Design. 


The Phoenix Bridge Co. had submitted two de- 
signs, one for a cantilever structure, prepared by 
its own staff of engineers, and one for a rigid 
suspension bridge, prepared for that company by 
the writer (see Transactions Am. Soc. C. E., Vol. 
LV., p. 3; also Prof. Melan’s work, “Theorie der 
eisernen Bogen und Hiangebriicken,”’ p. 162). 
The Phoenix company’s cantilever plan was 
claimed to be lowest in price, and for that rea- 
son was chosen for execution. 

After a delay of some years, caused by finan- 
cial difficulties, the construction was com- 
menced, and it had proceeded to the erection of 
one-half of the structure when, on Aug. 29, 1907, 
the bridge collapsed under its own weight, with 
a loss of 80 lives and four million dollars in prop- 
erty destroyed. That catastrophe came as a 
great shock to the public and was justly regarded 
as discreditable to American bridge engineering. 

The only parallel in magnitude to that dis- 
aster in the history of bridge construction is the 
collapse of the Firth of Tay Bridge in Scotland 
on Dec. 28, 1879, during a gale, when the upper 
part of the piers, consisting of braced cast- 
iron columns, crumbled under the wind pres- 
sure and let the truss superstructure and an en- 
tire passenger train fall into deep water, with a 
loss of 90 lives and over three million dollars. 

CAUSES OF DISASTER.—The primary cause 
of both disasters was the same: bad engineering. 
But in connection with the Quebec Bridge was 
a contributory circumstance of which it is diffi- 
cult for engineers to speak without a feeling of 
humiliation, and that is the beggarly compen- 
sation for engineering services on a work of un- 
precedented magnitude and the willingness of 
an engineer of high reputation and unimpeach- 
able integrity to assume very important and 
laborious duties for a fee for which they could 


. Not possibly and seriougly be met. 


It sometimes happens that the financial con- 
dition of a company during the incubation of 
large work is weak, and that the engineer and 
other professional men aiding in its promotion 
are satisfied, quite properly, to receive only 
nominal compensation for their services, until 
such time as the undertaking shall be financed 
and everybody can be fully paid. 

While the Quebec Bridge Co. was struggling 
along, it could not pay more than a small amount 
for engineering advice. It got its plans for the 
bridge from contractors for nothing. But after 
the money, with the aid of the Canadian Gov- 
ernment, was assured, the large and difficult 
engineering work should have been thoroughly 
taken in hand, through an efficient engineering 
organization, properly compensated. 

Mr. Theodore Cooper, who as Consulting En- 
gineer had assumed the largest share of respon- 
sibility, had no such organization and could not 
afford to have it. The fee of $3,750 per year, 
which he received for his services, was hardly 
enough to pay office rent and a stenographer. 
Most unfortunately Mr. Cooper seemed unable 
to see the wrong he did to himself, to the pro- 
fession and to his clients, when he did not ad- 
vise and explain to the last-named that neither 
he nor any other engineer. could conscientiously 
undertake the important duties without ade- 
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quate facilities and a competent working staff, 
and that the compensation should be made suffi- 
cient both for his own services and theirs. His 
action was a grievous wrong to the engineering 
profession, as it tended to create the impression 
that responsible engineering service was of little 
account and could be had for next to nothing, 
provided contractors’ plans were furnished. 

It is most pathetic to notice from the testi- 
mony how Mr. Cooper endeavored to serve his 
employers faithfully, unselfishly but mistakenly. 
With a proper engineering organization it would 
not have been necessary to rely in any degree 
upon the office work and strain sheets of the 
contractors. Entirely independent computa- 
tions could and should have been made by the 
responsible engineer, and the errors in the as- 
sumption of dead-load would have been dis- 
covered before construction began. Systematic 
study and analysis could also have been given 
to the contractor’s design to determine whether 
and where modifications in form and details, as 
for instance in the compression members, must 
be made for greater safety. 

These thoughts, as here mentioned with the 
kindliest spirit to Mr. Theodore Cooper, an old and 
valued friend, are more particularly intended to 
call attention to a most essential requirement of 
good engineering service on large work, and that 
is resolute and great executive ability, which is 
rarer even than great technical ability. The 
failure of everyone concerned to recognize the 
importance of that requisite in the engineer’s 
work contributed greatly to the failure of the 
bridge. 

When the sinister aspect of engineering in the 
old bridge is compared with the subsequent 
lavish expenditure of hundreds of thousands of 
dollars for engineering services for the new 
bridge—which were of no value, and which pro- 
duced only wasteful plans that were finally laid 
aside for a contractor’s plan furnished gratis— 
we might wonder at all this, were the public 
not accustomed to a pusillanimity in the con- 
duct of our public works of which engineers are 
more often the victims than the instruments. 


The Strength of Compression Members. 


After the bridge fell the blame was sought to 
be ascribed by some professional opinions to lack 
of scientific knowledge of compression members, 
which it was alleged can only be derived from 
full-size tests of large columns. “We should not 
forget that big metal bridges with compression 
members relatively larger, when manufacturing 
resources are compared, were safely built when 
that kind of knowledge from tests was much 
less than at the time of the disaster. 

It is not necessary to make full-size tests of 
very large compression members. The large cost 
of such tests would be in no proportion to the 
benefits derived. Such members can be safely 
proportioned without such costly tests, by using 
with skill and good judgment the knowledge al- 
ready at hand derived from tests with smaller 
compression members. In Brunel’s large bridge 
over the Saltash, in Ead’s steel arch bridge at 
St. Louis, and in Fowler and Baker’s Forth 
Bridge, and other important structures, the prob- 
lem of large compression members had received 
the most careful study and attention. They show 
no sign of weakness after many years of heavy 
traffic, with loading in some cases exceeding by 
50% the contemplated loads. 

But no studies of any kind were made for the 
unprecedentedly large compression members of the 
Quebec Bridge until after their failure. The 
leading consideration for the choice of their 
cross-sections seems to have been the desire of 
the contractor for cheap manufacture, which was 
not balked by the engineer. The chord members 
consisted each of four slabs or ribs composed of 
a number of thin, stitch-riveted plates, with con- 
tact surfaces painted or rather greased, insuffi- 
ciently stiffened with flange angles and flimsy 
lattice angles. They were of a form so obviously 
defective that they should have been condemned 
at first sight. They were a pernicious example 
of commercial engineering, which may be defined 
for this case as the subordination of design to 
the cheapest methods of manufacture, under the 
pretense of fulfilling specifications. These can- 
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pense with the guiding judgm. 
sible engineer. 

It is doubtful whether anybod 
convicted for those defective 
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tions, as commonly interpreted 
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members against the opinion 
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It is one of the most curious 
plied mechanics that the relati, 
various compression formulas <:: 
to apply without discrimination - 
compositions of column sections 
nular and to open sections—anj 
them the same strength is claim, 
that they have the same radius 
the same length. 

If this were so, then a colum: 
plates each %-in. thick, 12 ins. wide, lubricated 
along their contact surfaces and }olteq together 
should be as strong as a solid column 12 y 9 
ins. 4 

Can it be claimed that the bottom chord (of 
four slabs of thin plates) which failed, should 
be as strong as a Steel tube of 60-in. diameter 
and solid wall 4% ins. thick—see Fig. 1 here. 
with—simply because both have the same cross- 
sections (780 sq. ins.) and the same radius of 
gyration (19.7 ins.) and the same length? Ac. 
cording to the current interpretation of the com- 
pression formulas in use it should be so: but 
where is the proof?* 

The bottom chord failed suddenly and without 
warning at 16,800 lbs. per sq. in., whereas it 
was expected that it would fail (as a steel tube 
would) at about 30,000 Ibs. by gradual bend- 
ing and giving ample warning. This, of course, 
is not meant as an argument for the tube form, 
which ‘offers great and well understood difficul- 
ties in the connections with the other truss mem- 
bers, but it is meant to point out the absurdity 
of judging the strength of columns solely by the 
relation of length to radius of gyration. 

Neither the theory underlying al! column for- 
mulas nor tests made with columns justify 
the pretense of scientific accuracy which goes 
so far as to differentiate compressional unit- 
stresses by 50 lbs. and less, for small variations 
of l/r, nicely tabulated; while in the actual tests 
the difference in buckling strength of such col- 
umns may be thousands of pounds. Contrast 
this practice with the method of dimensioning 
tension members, more particularly eyebars, 
where thousands of tests have shown a most re- 
markable uniformity of behavior. Here a step- 
ping off by 1,000 Ibs. or at most 500 Ibs. in the 
unit-stress is considered quite proper and cor- 
rect; from which it might be concluded that 
compression members, of whose behavior we are 
least certa’1, can be dimensioned with ten 
twenty times the accuracy for tension members, 
whose uniformly reliable strength is known from 
daily tests. 

The method of using, for compression, a round 
unit-stress low and safe enough in the trained 
judgment of the engineer, seems to be better 
justified than faith without judgment in colum 
formulas whose accuracy is dependent upes 
nicely adjusted laboratory conditions, not fully 
attainable in practice with the best workman 
ship. Of this fact the engineer should alway 
be conscious, and remain the judge. 


Justifiability of High Unit-Stresses. 


Some of the columns in the Quebec Bridge 
were so tender as to require great care to avoid 
bending under their own weight during = 
ling and transportation. For that form, whi 
failed with 16,800 Ibs. per sq. in., the unit-strest 
should not have exceeded 8,000. But if i 
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ee, n of 1,800 ft. were dimensioned 
arabe e that basis, the bridge would 
“ iy .pout four times as much steel 
pelt 900 milion pounds). 

pvery brid engineer knows that an increase 
in the engi 1d train loads over those origin- 
Oe sumed for an existing metal bridge re- 
~ a mergin of safety very much more in 
a me rs in which the live-load stresses 
—— n the dead-load stresses (as for 
Taiha in suspenders or in the floor) than in 
west members in which the reverse proportion 
¢ stresses exist, as is the case when trusses are 
pate 500 ft. in length. High unit-stresses in 
the trusses of long spans are therefore justified 
and permissible; and in the trusses of very long 
spans absolutely necessary. Otherwise the great 
preponderanc< if the dead-load would produce 
monstrosities of prohibitive cost. 

But the of high unit-stresses requires 


searching care and good judgment. It is most 
important that the dead-load shall be computed 
with accuracy and repeatedly checked during the 
development of the design for each part of the 
structure. Errors in the assumption of the dead- 
load may cause fatal consequences, as they 
did in the Quebee Bridge, or may result in per- 
manent weakness, as in the Blackwell’s Island 
Bridge. A similar error in ordinary spans in- 
yolves no such great risk. Nor can great errors 
arise in long spans any more than in short spans 
from the live-load and wind stresses, because 
these are, in statically determinate systems as in 
the Quebec Bridge, computable with reliable ac- 
curacy on first assumptions. 

Only in statically indeterminate structures may 
repeated calculations of live-load stresses be 
necessary, aside from the usual check calcula- 
tions to guard against arithmetical errors, which 
must be made of every computation. 


Royal Commission of Engineers Succeeded 
by Board of Engineers to Design 
New Bridge. 

The fall of the cantilever bridge was investi- 
gated by a Royal Commission of three very con- 
scientious Canadian engineers, who made an ex- 
haustive and able report to the Minister of Rail- 
ways and Canals. From the experience gained 
in this investigation it might have been assumed 
that this Commission would be particularly well 
fitted to prepare the groundwork and to prescribe 
the conditions to be fulfilled in the plans for a 
new bridge. That requires a willingness to listen 
and investigate before making a decision, besides 
sound technical judgment of the larger kind, 
rather than minute expert knowledge which can 
always be procured when needed. 

But the Canadian Government chose to throw 
away the valuable aid of that Commission, and to 
appoint another Board, of three engineers, one 
from Canada, one from the United States and one 
from England, to make a design for a new bridge. 
The fact of their residing far apart made constant 
consultation and cooperation, which is impera- 
tively necessary for the working out of a plan, 
dificult if not possible; a fact to which the at- 
tention of the appointing power should have been 
called at the time, but seemingly was not, by the 
engineers themselves. (Later on the English 
member resigned before tenders were received.) 

It is one thing to lay down general rules and 
Specifications for a large structure and an en- 
urely different thing to work out a design. The 
first can be done by a Board or Commission 
quite well; but the second cannot be done that 
way satisfactorily. If a bona fide competition 
Was desired, then it should have been invited 
ftom a number of firms or designers to whom at 
“ast the actual expense of making the plans for 
such an unusual structure should have been paid. 
This is a just and recognized practice in archi- 
‘ectural competitions, 

Song whether the design be selected in one way 
ee — - re is the further important con- 
7 © be observed that the responsibility for 

execution of the work should be one-man re- 
ean, tI ‘fusion of engineering direction 
ya oe, “Sens the sense of responsibility. 

Searte oy ' collapsed bridge. ; 
Reraticn io nmissions are useful for de- 

, ! may examine, advise, judge, 
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criticise or approve, all of which is important, 
but a Board is not suited for the actual plotting 
and working out of details or for the daily direc- 
tion of construction work. This is executive 
work which, as experience teaches, can most 
effectively be done only under a single respon- 
sible head. . The most prominent present example 
is the construction of the Panama Canal, the 
high efficiency of its direction under a single 
head being universally recognized. 


Invitation of Competitive Designs; Remark- 
able Conditions of This Invitation. 


The Board after much labor and time brought 
forth minute specifications and an official design 
called the Board’s Design (with several vari- 
ations of trivial importance), on which tenders 
were invited from bridge construction compa- 
nies. With feigned impartiality these companies 
were also invited to submit designs of their own, 
if they desired to do so, also with tenders 
thereon. The Board’s Design was for a canti- 
lever structure, carrying a double-track railroad 
and two wagon roads and trolley lines, the same 
as for the collapsed bridge but for a greater 
live-load. 

The prepdration of that design cost the Cana- 
dian Government about $500,000 and 2% years’ 
time. But the bridge companies were expected 
to make their competitive designs without com- 
pensation and in four months’ time. If five or 


more of the _ world’s 
bridge firms had been in- < a7%4 
vited to prepare compe- j oe a » 4 10's 


titive designs, on a proper 


general specification, in 
six months’ time, and 
for a compensation to 
cover expenses, then at 
20% of the cost of 


the official design (which 
afterwards was ignored) 
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tractor can, so if he is anxious enough for the 
contract and the profit from it, put the whole thing 
‘on him. What a conception of professional duty, 
honor and dignity for engineers! 

It is quite true that the contractor has and 
should have the sole responsibility for the erec- 
tion of the structure, as the erection, once its 
method is decided on and approved by the en- 
gineer, depends largely on the management and 
organization of his own forces and appliances 
But this responsibility is sharply distinguished 
from that for the design and for the strength and 
safety of the bridge and for its erectability. This 
should be wholly the responsibility of the en- 
gineer. 

While thus the contractor has a responsibility 
placed upon him under the specifications and 
contract which should not be his, there are some 
strange provisions in them which put power into 
the contractor’s hands which he should not have 
Under Par. 113, certain “plans, submitted or ap- 
proved by the Minister, shall be subject to the joint 
approval of the Board and Contractor.” If under 
that clause, the Board and contractor should not 
agree, or even if they did agree, in overruling 


the Minister (who, by the way, appoints the 
Board), what then? It would seem that even 
greater confusion of authority is here evident 
than existed for the bridge which collapsed. 


Directions may be variously issued under those 


specifications by the Board, by a Chief Engineer, 


a. . 


. Angle Latticing 





and in less than one- mt Ug 
quarter of the time Cross Section of Bottom Chord Tubular Section 
there would have been "(780 sa.ina (780 sq.ins.) 


a choice from a num- 
ber of superior plans 
with tenders. thereon, 
which would have repre- 
sented the best  prac- 
tice and advance in the 
art. 

Fairness required that all designs invited by 
this Board, including its own, should, if need be, 
on its Own motion, be subject to scrutiny and 
decision by a special and unbiased commission 
of engineers. The impression prevailed, not un- 
naturally, that the Board would be prejudiced 
against other designs but its own. In fact the 
specifications were pointed to as proof of bias. But 
as it was, the same Board responsible for the offi- 
cial design (with only one member out of three 
changed) was and presumed to be also the judge 
of the designs competing with it. How much or 
how little confidence that Board or its majority, 
which had prepared and adopted the official 
plan, had in its own qualification may be gaged 
by the fact that it required its own design, which 
presumably represented its best collective wis- 
dom, to be guaranteed by the contractor, who 
had to assume under Par. 5 of the specifications 
“the entire responsibility not only for the materials 
and construction of the bridge, but also for the 
design, calculations, plans and specifications and 
for the sufficiency of the bridge for the loads 
therein specified.” 

One may wonder why under such conditons the 
Board should consist of engineers at all. What con- 
fidence could a body deserve or command, which 
having been under no limitations for engineer- 
ing expenses or for time in making plans, was 
still so doubtful about them as to avoid respon- 
sibility, which it placed wholly upon the bidders, 
who had not been consulted about the plans, who 
had no share in making them or a voice in se- 
lecting the engineers that made them? 

The psychology of that provision, of course, is 
not hard to understand. The old bridge fell 
down; it was the fault of the engineers. Engi- 
neers are irresponsible; they have no wealth. 
They cannot respond in damages, but the con- 
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who may or may not be a member of that 
Board, and by the Minister of Railways and 
Canals, for whom among other things is re- 
served the determination, presumably as befitting 
his rank, of the last two coats of paint (§ 295). 
Engineers who draft such specifications, or coun- 
tenance them, make the engineering profession 
ridiculous, and lay it open to reproach, not infre- 
quently heard in the press and from public men, 
that they lack in executive and administrative 
ability. It would be painful in this connection to 
contrast the engineering conduct of this work 
with the very able management of the construc- 
tion of the Forth Bridge by its engineers, who 
upheld the best traditions of the profession and 
richly deserved the honors bestowed upon them. 

Of other provisions of the specifications it could 
have been foreseen that they would greatly in- 
crease the cost of the work, without any corre- 
sponding benefit. Such was the provision of a 
deposit of $500,000 in cash with any tender, as a 
guarantee that the bidder will accept the con- 
tract if awarded to him. A deposit of a certified 
check with tender on public work is usual and 
necessary to exclude irresponsible bidders, but 
that the deposit with the tender should be so 
large and in cash, withdrawn from bankable 
funds, is an onerous and unwise provision, be- 
cause it has the effect of reducing the number 
of responsible bidders and greatly increasing the 
cost of the work. 

So also is the provision of an additional de- 
posit in cash of 10% of the contract, with only 
3% annual interest on it. A large bond for large 
work is justifiable and should have been pro- 
vided, but to imsist that the security be also 
in cash, the two together exceeding the capital 
of some large banks, must result in another 
needless increase of cost. Judging from the ex- 
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ceedingly high unit-prices in the tenders, there 
is no doubt that the cost was increased many 
hundred-thousand dollars for a hypothetical 
surety. For if the bridge should fall down again, 
the cash deposits would be entirely insufficient 
to pay for the loss and damage. 

Notwithstanding the unfair conditions under 
which the competitive plans were invited, sev- 
eral plans were submitted with tenders from 
Canadian, English, American and German firms, 
such is the keen rivalry for large contracts. 

It was recognized that the specifications were 
not suited for a long-span bridge and would 
produce an unnecessarily heavy and costly struc- 
ture. In that connection a comparison of steel 
weights in the Forth Bridge and the Quebec 
Bridge may prove interesting. 


Comparative Economy of Forth Design and 
Quebec Design. 


The Forth Bridge, being the nearest in length 
of span, is chosen for judging approximately 
the weights of steel for the cantilever spans. 
It was designed for the exceptionally high wind 
pressure of 56 lbs. per sq. ft., but with only half 
that pressure upon the round compression 
members. The live-load on two tracks is 4,480 
lbs. (or round 4,500 Ibs.) per lin. ft. 

Only general plans with a few details, but no 
strain sheets, have been published of that 
bridge, but its stability is attested by an official 
loading test and the observed deflections, and 
by the fact that all kinds of trains (freight and 
passenger) pass and meet on it without restric- 
tion of speed, often at 60 miles per hour, with 
insignificant vibration. The writer can state this 
from personal observation, having timed, watch 
in hand, trains from one stone portal to the other, 
just a mile apart, in one minute. 

The large spans are 1,710 ft.; the whole can- 
tilever structure is 5,330 ft. long and contains 
114,150,000 lbs. of steel, or an average of 21,400 
ibs. per lineal foot of bridge (32,000 near towers 
and 7,000 at center of suspended spans). The 
original estimates were for only about 90,000,000 
Ibs. of steel, but these had to be increased when 
the Board of Trade insisted upon provision for 
56 Ibs. wind pressure upon flat surfaces, nearly 
double the first-assumed wind pressures. Hard 
steel (76 to 83,000) was used for the compres- 
sion members, and a lower steel (67 to 74,000) 
for the riveted tension members. The _ unit- 
stresses in trusses are in general one-fourth of 
the ultimate strength for tension or compres- 
sion; the mean unit-stress may be taken at 
+ 16,500 lbs. For members with reversional 
stresses, as in the suspended trusses, the unit- 
stresses are as low as 7,500 lbs. But as the 
range of unit-stresses from highest to lowest is 
practically in the same proportion for all cases 
herein compared, the lowest unit-stress need 
not be specially considered. 

The Phoenix Quebec span was 90 ft. 
than the Forth. 

To adapt the 1,710-ft. span to the 1,800-ft. 
span, we need only consider that the weight in 
the trusses and wind bracing grows approxi- 
mately as the square of the span, while the 
weight of floor, railways, etc., grows directly as 
the span, from which it is found that the 1,800- 
ft. span would require about 2,100 lbs. more steel 
per lineal foot, or 23,500 in place of 21,400, with 
the height increased from 336 ft. to 350 ft. at 
the towers, but other things being equal. Of this 
amount 16,500 lbs. would be the proportion of 
steel in the trusses, towers and anchorages, sus- 
taining the vertical forces from the entire dead- 
load and live-loads; 5,500 Ibs. of steel, divided 
between trusses and bracing, to resist the lateral 
forces from wind pressure; and 1,500 Ibs. of steel 
in the floor system and buckle-plate floor cover. 
These weights, and the Forth Bridge thus adapted 
to the 1,800-ft. span, are hereafter referred to as 
the FORTH DESIGN. 

The PHOENIX BRIDGE which collapsed was 
intended for a live-load of 8,000 Ibs. per lineal 
ft. of bridge (78% greater than in the Forth 
Bridge) and for a hypothetical live-load of 12,- 
000 Ibs. under certain conditions, which may be 
ignored. It was 2,800 ft. long between anchor 
piers and contained 74,000,000 Ibs., or an aver- 


longer 


age of 26,400 libs. of steel per lineal foot. Of 
this amount 16,500 Ibs. is the proportion for the 
vertical forces, carrying the entire dead and 
live-load; 6,300 Ibs. in trusses and bracing were 
required for lateral forces from wind pressure; 
and 3,600 Ibs. were in the floor system. The 
steel (60,000 to 70,000) was the usual quality in 
American bridges. 

The BOARD’S DESIGN was for a live-load of 
11,840 Ibs. (or round 12,000) per lineal foot of 
bridge (50% greater than in the Phoenix Bridge, 
and 167% greater than in the Forth Bridge) and 
contained, in a length of 2,934 ft., 147,500,000 
lbs., or an average of 50,300 lbs. of steel per 
lineal foot. There was also an alternative can- 
tilever design by the Board, with the same mid- 
dle span with shorter anchor arms, length over 
all about 2,600 ft., of a total weight of 133,- 
000,000 lbs. without approaches. Although the 
total steel is less, the average per lineal foot is 
nearly the same (51,000 lbs.) and does not affect 
the reasoning further on. The amount of 36,300 
lbs. may be taken in either design as the pro- 
portion of steel in the trusses, towers and an- 
chorages for the vertical forces carrying the en- 
tire dead and live-load; 7,000 lbs. in the trussés 
and bracing to resist wind pressure; and 7,000 
lbs. in the floor system, railings, etc. 

The figures are tabulated for easier compari- 
son (Table I.). 


TABLE I.—COMPARISON OF THREE TYPES OF 
CANTILEVER BRIDGE FOR QUEBEC; AV- 
ERAGE WEIGHT OF STEEL AND LOADS. 


(Pounds per lineal foot.) 
Adapted 
Forth Phoenix Board's 
Design. Bridge. Design. 


16, 16,500 36,300 
1,500 3,600 7,000 
5,500 6,300 7,000 


For vertical forces: 

In trusses 

In floor and railings. 
For lateral forces, wind 


Total steel per lin. ft. 
of bridge 


26,400 
Track, roadways, wires, 


3,500 
1,500 


31,400 
8,000 


39,400 


325 ft. 290 ft. 
67 ft. 88 ft. 
The differences in length of anchor arms and 
suspended trusses in these three designs (or in 
fact the absence of any suspended trusses, as in 
the Blackwell’s Island Bridge) with the same 
length of channel span, affect only the distribu- 
tion of the steel in the trusses, but do not es- 
sentially affect in this case the average weight of 
steel per lineal foot, which can be taken for 
comparison as an index of economy for the entire 
length of cantilever structure. Differences in 
height and form of trusses, in the web system, 
and in the unit-stresses, have a much larger effect 
upon the average weights of steel per lineal foot, 
and therefore upon the total amount of, steel. 


50,300 


6,500 
1,500 


58,300 
12,000 


70,300 


Total dead load 
Live load 
Total, dead plus live... 30,000 


Height of towers 350 ft. 
Width % 


Comparison of the Quebec Cantilever 
Designs. 


FORTH DESIGN.—Let us now assume the 
Forth design carrying a load of 8,000 Ibs. (in- 
stead of 4,500) on two tracks, as in the Phoenix 
Bridge. How much would the unit-stresses in 
the trusses be increased for the vertical loads? 

The greater live-load of 8,000 would first re- 
quire 500 Ibs. more steel in the floor system, 
therefore dead-load = 26,000. The total Dead + 
Live would be: 26,000 + 8,000 — 34,000 lbs. The 
new mean unit-stress (uw) in the trusses may be 
found from the old average unit-stress 16,500 
in relation to D + L thus: 


16,500 u 
——— = , &% = 18,700 lbs. per sq. in., 
30,000 34,000 

which is 13.3% greater, 
greater. 

The average stress of 18,700 for both tension 
and compression would still be within safe limits 
for the high steel in the trusses of the Forth 
Design, although the increase of unit-stress 
would, of course, be somewhat larger in the sus- 
pended trusses than in the cantilevers or anchor 
arms. 


PHOENIX BRIDGE.—With slightly less height 


for a live-load 78% 


of trusses at towers than the 
ft.), the Phoenix Bridge was 
against the Forth Design 12() 
33 ft. at middle of span. It ; 
for the wind forces. (See Tab). 

The loading of two railway + 
roadways and two trolley 1): 
steel in the floor and carried | 
than in the Forth Design, w: 
railway tracks and two side 
I.). The snow load also was 

The Phoenix design had th: 
steel (16,500) for carrying 39,41. 
D + L) as the Forth Design ; 
with mean unit-stress of 16.5() 
unit-stress wu, for vertical 
higher: 


16,500 uu, 


entry 
oute 


Ying 30.0% 


» Us = 21,700 lbs 
30,000 39,400 

For a live-load of 12,000 the u: 
24,000. 

These unit-stresses agree 
average actual stresses found 
the Phoenix Bridge. It was dis 
collapse that the compression 
bottom chord of the completed 
varied, for the live-load of 12,(x\ 
max. 30,200, with similar er 
other parts of the bridge—the : 
the computations of dead-load. The 
24,000 average is too high for low steel but would 
be amply safe for nickel-steel, which is 0% 
stronger. The conclusion is justified that if 

(a) the trusses in the collapsed bridge had been 
of nickel-steel, and correctly dimensioned, 

(b) the compression members of a 
form, and 

(c) the bridge of somewhat greater width 
it would have been entirely safe with its weight 
of metal (74,000,000), not only for the 8,000 but 
for the intended 12,000 lbs. emergency live-load 

BOARD’S DESIGN.—In the Board’s Design 
the trusses were almost entirely of nickel-steel 
the floor and bracing of carbon The mid- 
dle span is 1,758 ft., that is 42 ft. less than in 
the Phoenix Bridge, but this difference does not 
sensibly affect the conclusions below and in any 
case would affect them only on the safe side. 

The greater width of the bridge required longer 
wind struts, and the larger surfaces received 
larger wind pressures, so that including the pro- 
portion of steel for wind in the trusses, the total 
for wind is the before-mentioned 7,()00 lbs. steel 
per lineal foot. The floor was heavier by reason 
of greater live-load, greater width, and heavier 
track and road details; the floor girders, hand 
railings and other details required 7,(4) lbs. steel, 
as before given. The weight of tracks and road- 
ways, paving, etc., was 6,500 lbs 

Nickel-steel can safely be used 
long spans with unit-stress of 30,000 Ibs. (te- 
duced for compression), because the maximum 
stresses occur without shock or impact, if they 
ever do occur. But assuming the average unlt- 
stresses to be kept at about one-fourth of the ulti- 
mate strength as in the Forth Bridge, then 
22,000 would be a fair mean value for nickel 
steel. We can deduce from the Forth Design 
the average steel, @ Ibs. per lin. ft., required 
carry the total Dead + Live with 22,000 unit: 
stress as follows: 

If in the Forth Design a unit-st 
carries the entire dead and liv: 
how much D + L will a unit-stress 
16,500 22,000 

= ° D+L 
30,000 D+L 


If in the Forth Design 16,500 | 
ft. are required to carry 40,000 wit 
22,000, how many pounds steel 
earry the entire dead and live-load 
@ + (7,000 + 7,000 + 6,500 + 

= @& + 34,000. 

See the above table, 3rd col., f 

The proportion is: 
16,500. £ 


sccteiairinmatinses pes ;£ 
40,000 


Stress of 


rational 


in trusses of 


“ess of 16,500 
id of 30,000, 


99 000 carry? 
10,000 


steel per lin. 
init-stress of 
required t 
which is 
00 + 12,000) 


these weights 


4,000. 
a + 84,000 
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3S r lin fore: 
2) teel per ineal foot is, there 
= eaieh it 0 for vertical loads, 
and ett steel 14.00 for floor and wind pressure 
Slee ys (see table). 
Ww qotal 38,0) per lin. ft. of bridge. 
For a bridge - 934 ft. long, the total would be 
500,000 Ibs. steel. 
Tat re Board's Design No. 1 contained 
a 35,700 nickel 
' 14,600 carbon 
0.069 50,300 Ibs., 
nix ra total of 17,500,000 Ibs. in the cantilever 
Ui 
portion 2.934 ft. long. 
‘The excess of 36,000,000 Ibs., all nickel-steel 


in the trusses, may be ascribed to the low height 

at towers (290 {t.), to the straight chords, to the 

heavy steep-angled web-system, and to low ‘unit- 
ld be stresses in many parts of the trusses, all of them 
ynnecessary features. 

CONTRACTOR'S DESIGN.—Assuming now a 
reduction of live-load from 12,000 to 10,000 Ibs., 
r the snd a lightening of the dead-load by leaving off 
a the roadways and trolley lines, as in the plan 
5 eel made by the contractor and accepted by the 
Government and to be actually executed: 

This would reduce the steel in the floor from 
- 7000 to 4,800 lbs. and the weight of flooring 

a from 6,500 to 1,500 Ibs. Less steel is required 
for the vertical loads, and its weight @ can be 
found as follows: 

f 49) + 7,000 + 1,500 + 1,500 + 10,000 = 24,800 
Live-load plus Dead-load except trusses. 
16,500 @ 
_—_— = —————, 
40,000 x + 24,800 
zr = 17,400 lbs. for vertical load. 
17,400 nickel 
11,800 carbon 



































29,200 Ibs. per lin. ft. 

Then the total is 85,700,000 lbs. for the can- 
tilever part (2,934 ft. long). 

The above figures are sufficiently close indices 
for orientation so that the engineer may judge 
in the general layout of the cantilever design 
what his total weights may work out to, and 
where economy can be applied. 









received Excellence of the Forth Bridge Design. 
he pro- The more the Forth Bridge design is studied, 
he total the more evident it appears that the en- 
ps. steel giteers of that structure used with masterly 
reaae skill every device that would promote economy, 
heavier stability and reserve of strength. They had no 
8, nas precedents to go by, and had to solve the 
ys. Steel, problems on original studies. The enormous 
1d road fiificulties arising from the extremely large 
veted connections, and in providing for them 
asses of ne hecessary large contact surfaces, all of which 
Ibs. (ree nhance weight, were ingeniously met. In this 
— spect the American pin connections offer the 
if = feat advantage of simplicity, cheaper fabrica- 
ge yr Hon and easier erection, which were not avail- 
the ultl- ble to the English engineers. 
» Its architectural appearance is imposing, but 
aa tsightly. A different treatment of the towers 
aie ind a slight bend in the top chord of the high 
“ he: Misses would have esthetically enhanced the 
™ aracter of the cantilever type. But this would 
16500 ve produced greater complexity in the angles 
; 30000 t conditions of web members, lying in warped 
os maces, which may have been the reason for 
\) carry doing it. 
| The writer did not, at one time, favor the in- 
) tion of the stiff diagonal members (subject to 
“son and compression) in the side towers, re- 
1 per lin riing them as redundant members, which 
-stress of ade that part of the system statically indeter- 
quired to om a ‘Ss before the completion of the 
ch is - ie a . — tests later on showed re- 
. 12,000) - ‘eae a flections, maximum only 5 ins. 
nsterry cantilever ends, 1/4,100 of 
atts nig and this result may be due in large 
> welg ‘o the stiffening effect of those diagonals, 
~ 7 help to reduce the secondary stresses 
o: sina - a ae with the double- 
: } e 
gra River ge 0 ft. span over the 


in part confirm this view. 


™ Tusses here “ave no diagonals in the towers. 





‘of steel in it, 


The bridge was tested in 1883 and showed a 
maximum deflection of 7% ins., or 1/730 of the 
span. . 

It appears that the Forth Bridge, although de- 
signed for.a live-load of only 4,500 Ibs. per lin. 


ft.. can safely carry much heavier train loads, 
as indicated above. 


Possibilities of the Cantilever for Quebec. 


If the competitive designers for the Quebec 
Bridge could have been at liberty 

First, to use in the trusses unit-stresses aver- 
aging one-fourth of the ultimate strength of 
steel as in the Forth Bridge, which are more than 
ample; : 

Second, to choose greater height in trusses as 
in the Forth Bridge, thus reducing the chord 
stresses; 

Third, to use curved bottom chords, thus carry- 
ing a large part of the web loads directly to the 
piers and reducing the web stresses (the bottom 
chords in the Phoenix Design are too sharply 
curved and are liable to produce reversible web 
stresses, which must be avoided in long mem- 
bers); and 

Fourth, to use double or multiple-system webs, 
thus with small ambiguity obtaining the great 
advantage in a heavy bridge of diffusing the web 
stresses and reducing the column lengths and 
the bulkiness of connections; 

Then the competition would have proven that 
a cantilever bridge with the same large margin 
of strength as the Forth Bridge could have been 
produced for a live-load of 12,000 Ibs. (retaining 
the heavy floor-system of the Board’s Design) 
with about 112,000,000 Ibs. of steel, as indicated 
above. The saving over the official design, 
which contained 147,500,000 lbs. in the cantilever 
portion, would have been (at the lowest unit- 
prices bid) about $2,700,000. 

The comparative outline drawings of the Forth 
Bridge and the three Quebec designs mentioned 
in the preceding, Fig. 2, may be referred to in 
this entire discussion. 

But every feature which would tend towards 
economy was inhibited by the specifications, 
without any apparently good reason. The height 
of trusses was arbitrarily limited to 290 ft. The 
chords of the cantilever and anchor arms had 
to be straight; but the top chord of the suspended 
span, curiously enough, could be curved. 

The trusses of the official design contained 
enough steel to carry, in better designed trusses, 
with a large margin of safety, the floor and 
train loads of four heavy railroad tracks, be- 
sides the wagon roads and trolleys; while the 
floor was dimensioned for only just two rail- 
road tracks, two roadways and two trolley lines. 
It was not in any respect a well balanced design. 


The Accepted Plan. 

About 24 tenders and eight or nine competitive 
plans were submitted by four bidders. The only 
variations in the cantilever bridge of the 
Board’s Design offered by bidders related to 
erection, web details, and length of anchor arms. 
The tenders on the Board’s Design varied from 
$11,000,000 to the extravagant price of $16,000,- 
000, and from 7.6 cts. to 11 cts. a pound for all 
steel (carbon and nickel). 

Among the competitive plans there were indeed 
several (all from one firm) which were much 
lighter and cheaper than the Board’s Design, 
but these were, every one, in contravention of the 
official specifications. Dire consequences were ap- 
prehended by the tenderers, the least of which 
was the throwing out of their plans if they did 
not comply in every respect with the Board’s 
specifications. One firm, understanding probably 
better than the others the home-atmosphere, 
dared to ignore the rules of the game, and in 
that way it happened that cheaper designs were 
submitted. One design had only 96,000,000 Ibs. 
including approaches, and cost 
$9,000,000; it was just the plan chosen and ac- 
cepted by the Canadian Government. 


he Guvernment’s Attitude. 

The action of the Government in this respect 
was not fair to the other competitors, who had 
acted honestly and in their designs had strictly 
adhered to the conditions laid down. There is 
no doubt whatever that, had they taken similar 


liberties with the specifications, 
lion-dollar design would not 
cheapest. 

But what was an ill-advised, perplexed Min- 
ister of Railways and Canals to do? 

The Canadian Government had already ex- 
pended (or obligated itself for) over $7,000,000, 
including the cost of the collapsed structure, en- 
gineering and contracts for new piers, and had 
lost three years’ time in commencing the new 
bridge, with the interest account running on. 
From the fact that the very costly Board’s De- 
sign was not adopted by the Canadian Govern- 
ment it can hardly be claimed that in the end it 
valued highly the ability and the expensive serv- 
ices of its own technical advisers. 

The responsible Minister had to find out in 
that way, almost by accident, that a strong and 
Serviceable bridge structure could be built for a 
sum much below the cost of that official design. 
One can understand how under these circum- 
stances he may have had the desire to lose no 
more time, and that probably from motives of ex- 
pediency he adopted, although in violation of good 
faith to all the other tenderers, the lightest and 
cheapest design (but not the cheapest in 
price) submitted to him. 

That the rules of ethics which govern honor- 
able men in their private affairs may thus be 
ignored by Officials in public affairs, seems to be 
viewed by the public in this age not as the im- 
morality which it is, but as a matter of indiffer- 
ence. So the “injustice’’ had to be accepted with 
complacency by those directly concerned—there 
was no help for it. 

The public interest would have been better pro- 
tected if all the plans had been rejected and new 
plans and tenders invited. With the preparation 
which all the bidders had, new plans and bids 
could have been submitted by them in two 
months’ time. But to order and do these things 
would have required some competent head, which 
did not exist. 

Nor does any really responsible technical head 
seem to exist now. Since the conclusion of the 
contract there have been other changes in the per- 
sonnel of the Board, only one of the original 
members remaining. There are good reasons for 
the belief that quite different and better results 
would have been produced by the present Board; 
but it is too late. The contract is made and the 
hands of the Board are now tied. Under the 
contract the entire responsibility for design, ex- 
ecution, etc., had to be assumed by the con- 
tractor, as above mentioned, so that the present 
Board, it appears, has no discretion, no power 
and no responsibility, except that of seeing that 
the work is executed as per contract. 

No detailed information about the adopted de- 
sign has been published. The proportions of 
nickel and carbon steel have not been stated. 
Those who have studied the Quebec problem will 
at once concede that a good cantilever bridge 
and its approaches can be built within 96,000,000 
lbs. and within the contract price of $9,000,000. 
But it is also a fact that within the same weight 
and price the bridge could have been made suffi- 
cient to carry two heavy railroad tracks, two 
wagon roads and trolley lines, since the live-load 
of 10,000 lbs. per lin. ft. is ample for these on an 
1,800-ft. span; and this fact the Canadian Gov- 
ernment could ascertain for itself, if it chose 
seriously to do so. If, as reported, the adopted 
design does not provide for wagon roads and 
trolley lines, then the choice is a stupid blunder, 
not by any means excusable by an apparent sav- 
ing in cost over the other plans submitted, which 
had complied with wasteful specifications. 

It is also stated that riveted connections are to 
be used throughout and that the tension meni- 
bers are to consist of nickel-steel shapes with 
riveted splices in place of the well-tested forged 
nickel-stee] eyebars, so much lighter in useful 
weight. If this be the fact, it would be a re- 
trogression in bridge construction for which no, 
good reason can possibly be furnished. In that 
respect, at least, the Board’s Design was much 
better. 

As already mentioned, it was a distinct loss to 
the Government that the special knowledge and 
experience gained by the able engineers of the 
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Royal Commission, which had investigated the 
collapse of the first structure, was not availed 
of in the plans for the new structure. They 
were particularly well qualified and cautioned by 
their investigations to draft specifications for 
and to sit in impartial judgment on new designs, 
which should have complied with the high stand- 
ards which can be set for such work. Several 
million doliars and at least two years’ time would 
have been saved in that way. 

The desire of the Canadian Government to have 
the bridge built in Canadian shops and with 
Canadian steel as far as practicable was per- 
fectly legitimate, and should have been frankly 
stated in the invitation to bidders, instead of 
veiling its intentions by the pretense of an in- 
ternational competition, which was a farce and 
which put English, German and American bridge 
firms to large and unnecessary expense. 


The Esthetic Phase of the Quebec Bridge 
Problem. 

The esthetic considerations which present-day 
civilization has a right to expect in a work of 
this magnitude and importance were entirely neg- 
lected. Not a word on that feature was con- 
tained in the specifications; not the slightest 
effort was made in that regard. There are sev- 
eral cantilever structures, in this country and 
abroad, which prove that they can be made 
architecturally sightly. 

The bridge which collapsed had some grace of 
outline; so has also the Forth Bridge, so much 
derided for its bulky appearance. But none can 
be claimed for the new cantilever designs for the 
Quebec Bridge, which are ugliness itself. It 
would svem that as in no other monumental 
work, benighted amateurishness found true ex- 
pression (we may believe, quite involuntarily), 
not only in the coarse outlines of the structure, 
but even in such small features as the short ap- 
proaches consisting of little, miserably weak-ap- 
pearing girders on the slopes between the abut- 
ments and the anchor piers, instead of solid con- 
crete masonry arches, which cost hardly more 
at present cement prices. 

As is well known, the cantilever bridge is one 
of the oldest types. Some ancient examples still 
exist, built by savages of tree trunks and bam- 
boo sticks, anchored down with boulders. Made 
almost without tools and with scanty resources, 
the vernacular architecture of these crude struc- 
tures, set into a wild landscape, has a certain 
charm of its own which is a delight to the lover 
of simple comeliness and should be a lesson to 
the educated engineer. 

To give a pleasing form to its creations seems 
to be an instinct of the human race as far back 
as history can trace it. The higher the culture, 
the more refined that instinct, in all races and 
in all ages, as proven by thousands of structures 
for thousands of years. This fact makes archi- 
tecture an accepted standard and measure of 
civilization. It remained for the modern metal 
bridge engineer to change that notion and to 
create in conspicuous locations unsightly struc- 
tures and even to feel proud of them. Every 
large bridge destined to last many centuries 
should be designed on pleasing lines. This need 
not add anything to its cost but requires a lit- 
tle more work and study. Posterity, more en- 
lightened in science and art, may well ask 
whether the wits of the designers of the Quebec 
Bridge were all used up by details and strain 
sheets so that none were left for artistic form 
and character. 

As long as engineers as a class are indifferent 
in this regard, or satisfied to be mere utilitarians 
(and sometimes mere tyro utilitarians at that, 
ranking in this respect below their unlettered 
forbears and in our day not above the mere me- 
chanic), so long will they experience and merit 
the low esteem which cultivated taste and minds 
accord to them in esthetic matters. 

Here in the case of the Quebec Bridge, destined 
to last centuries, was an unhampered opportunity 
for engineers to prove, if they could, that an 
esthetically pleasing form can be given to a 
large bridge, whatever its type. The result is 
disappointing and lamentable; it will not repre- 
sent, as it should, the good work that can be 
done in the twentieth century. 

(Part Il. will appear in a later issue.) 
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The Repair of a 9,500-ft. Leaky Steel Plate 
Pipe Line at Boulder, Colo., by 
Oxy-Acetylene Welding. 


By LOUIS ELLIOTT.* 


The Boulder pressure line of the Central Colo- 
rado Power Co. is a _ steel-plate riveted pipe 
about 9,500 ft. long on the slope, and varying in 
inside diameter from 44 ins. to 56 ins. The static 
head on this pipe is approximately 1,830 ft. 
Beginning with the first field test of the pipe, 
trouble was experienced from leakage. After 
various attempts to stop the leaks by calking 
and other methods, success was attained by 
welding with an oxy-acetylene torch. 

The light portion of the pipe is lap riveted at 
both longitudinal and girth seams. The heavy por- 
tion of the pipe, which has a slope length of 4,400 
ft. and weighs about 3,000,000 Ibs., is butt-welded 
with a longitudinal-joint efficiency of about 80%. 
The slope on which the pipe is laid varies from 
5° up to about 45°, a good part of the butt-strap 
pipe laying on slopes of 25° to 30° with 
the horizontal. The line A 
was laid in a trerich suffi- Field Joint 
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ciently deep to carry the 
top of the pipe about 
8 ft. from the original 
surface, the foundation 
being either solid or 
disintegrated rock. Con- 
crete saddles and an- 
chorages were placed 
from 100 to 300 ft. apart 
where the foundation was 
good and closer where 
poor. Near the lower end 
the pipe passes through 
a tunnel about 300 ft. in 
length; through this tun- 
nel the pipe is supported 
by brick piers placed un- 
der every other field sec- 
tion, or about 42 ft. apart. 

The leakage was found 
to be by far the most 
serious at the field joints 
of the butt-riveted pipe. 
A sketch showing the 
make-up of these joints 
is given in Fig. 1. 
The outside longitudi- 
nal strap is double rivet- 
ed, the inside _ triple 
riveted, and the girth 
single. The plate in the 
butted pipe varies from 
%-in. to 1% ins. in 
thickness. At field and 
shop joints in the butt- 
riveted pipe the girth strap is interrupted at the 
longitudinal strap and the ends of fhe former 
tucked under the latter. (Section A-B, Fig. 1.) 
The inside longitudinal butt strap is interrupted 
at the center of the joint, or at the parting of the 
main plate of the pipe. The outside strap is 
carried across the joint to a position flush with 
the edge of the girth-seam strap, and at this 
point the longitudinal strap on one section is 
tucked under that of the other. (Section C-D, 
Fig. 1.) 

The character of calking employed to make 
the pipe tight was usually of the type known 
as ‘split’ calking, and, in consequence, at many 
locations calking finally became entirely ineffec- 
tive. It may be seen, moreover, from the 
design of the field joint that at the positions 
where the tuck occurs it is impossible to get 
at the edge of the metal to calk it prop- 
erly, and this has been the chief seat of the 
trouble. From most of these tucked joints, a sheet 
of spray would emerge during the test, as shown 
in Fig. 2, and leakage was present at nearly every 
field joint and at some shop joints. Repeated 
attempts were made by calking inside and out- 
side the pipe to make these field joints tight, and 
often this calking would prove effective for a 
short time. After a short time, however, the leak 
would break out afresh. 


*Office Engineer, Central Colorado Power Co., 
1210 17th St., Denyer, Colo. 
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Longitudinal 
But Strap 


Section A-B. 


Section C-D. 
(Enlarged) 


DETAILS OF JOINTS TO BE REPAIRED BY WELDING. 


(The ends of the outer longitudinal butt straps were welded together 
at the field joints, and were also welded to the girth 


straps at these 


The first trials were exceedingly discouraging, 
as the contraction of the pipe upon cooling 
uSually operated to form cracks in the weld 
Improvements in the details of the method were 
gradually introduced until complete success Was 
attained. 

It was found that the special grade of Nor- 
way iron furnished for use as a “soldering 
stick” in this process was by far the most suit 
able for the added metal. It was also foune 
necessary to pein the weld befor 
order to spread the metal and 
Any such filler as copper previo 
the joint to make it tight would 
weld, and such foreign materia! 
or burned out before the weld 
success. It was found necess:! moreover, t 
cut out the joint and bevel k the -— 
where they were to be welded ‘0% ther, so that 
new metal could be added and weld a 
to the full thickness of the Pp before ™ 
was done the added metal merely | "med om 
across the junction of the pl the a 
heat not having penetrated to *! ttom of t 
seam. 

One of the chief problems % 
weld the outside butt straps so! 
plate of the pipe or to allow 
providing a_substantial calking « 
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News, Nov, 19, 1908, p. 547. 


it cooled in 
void cracks. 
sly calked into 
event a sound 
had to be cut 
d be made 3 


whether 
to the maia 
1 to be free 

It was de- 


tus see Eng 














S high. 
1g 


r - 
Co., of 
> Satis. 
“Tiveted 
each of 
he shop 
L straps 
cetylene 
de butt 
he pipe 
ll Was 


fe hein 
le being 


St pipe 


=k 


} 
1 





uraging. 

cooling 
e weld 
od were 


ess Was 


of Nor- 
oldering 


yst suit- 


cracks. 
ked into 
a sound 
» be cut 
made 3 
over, % 
e plates 
80 that 
ld made 
‘tore this 
a bridge 
welding 
n of the 


ether % 
he mail 
be free 
was de- 


ee Eng: 








November igtl. 


ENGINEERING NEWS. 








a 


veral trials that it was neces- 
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and contraction from tempera- 
nd that securing the straps 
ite caused cracks in the weld. 
cially to the corners between 
ind girth straps. 

f improvements effected, how- 


termined aft 


sary for the 


during exPa! 
ture chans* 
solidly to U 
This applied 
the longitue 
One of the 





Fig. 2. During Pressure Test, Showing Fig. 
Leakage Between Ends of Longitudinal 


Butt Straps. 


practically no oil in its composition, and this 


had to be forced into the pipe while the 
weld was still hot; it was found imprac- 
ticable to fill the joints as was _ required. 


The next grade used was what is termed roof 
repair cement, which is elaterite mixed with a 


small proportion of oil to give it a stiff putty- 
By heating this material, and 


like consistency. 





3. Completed Joint: Note the Fillet Welded 


In At Corners of Longitudinal and Girth Straps. 


FIGS. 2 AND 3. A TYPICAL LEAKY JOINT BEFORE AND AFTER WELDING. 


ver, was the reheating of the pipe above and be- 
iow the weld just following its completion. This 
heating tended to put the weld temporarily under 
compression and distributed the cooling stresses 
er a considerable length of the longitudinal 
tt strap, which now forms a seamless length 
steel. 
The first welds were made carrying the sur- 
face of the added metal not far above the 
riginal surface of the butt straps, but as the 
work proceeded it was found advisable to in- 
crease the thickness of the weld in order to 
prevent the occurrence of cracks. The final 
practice was to make the weld to a template 
and to add reinforcement until the metal stood 
ibove the original surface by a height of about 
40% of the thickness of the straps; the added 
metal also extended several inches along the 
butt straps in both directions from the center 
ine of weld, enclosing a row of rivets on each 
side. At the corners between the girth and 
ongitudinal straps considerable metal was 
added, first from a “soldering stick” by means 
if the oxy-acetylene flame but finally by cut- 
ting out (by a “cutting” torch) a _ triangular 
piece of steel of the same thickness as the butt 
straps and welding this piece to both the longi- 
tudinal and girth straps. 

The cutting out of the joints and the beveling 
back of the plates was at first done entirely by 
hand chisel and double jack, but later a 5-in. 
stroke compressed-air chipping hammer was 
used. This air hammer was also used in trim- 
ming off the weld after completion prior to the 
calking, as well as in the final calking itself. 
The edges of the longitudinal butt straps were 
beveled off for a foot or more each side of the 
weld in order to facilitate the final calking. 


Making Tight the Welded Joints. 


As spaces of varying thickness occurred be- 
‘ween the butt straps and the main plate of the 
pipe, it was thought advisable to fill in such 
‘paces with some viscous material which would 
Temain permanently in that condition and assist 


¢ 


‘n making the pipe tight, this work to be done 
after the welding and before trimming or calk- 
‘ng. The first material used was red lead in 
“nseed oil, but it was found upon testing the 
pipe under pressure that the oil in the red lead 
was forced out at the joints. Glycerine and 
itharge were also tried but were not found to 
be very suitable, 

It was fi y decided that some bituminous 
compound iid best answer the purpose and 
Piss grades elaterite, both manufactured by 

e Western Flaterite Roofing Co., were used. 
The first 


a hard compound which had 


also by heating the pipe along the channel which 
it was desired the elaterite should take, the 
voids could be filled in the most satisfactory 
manner. The compound could often be made 
to travel for several feet between the plates of 
the pipe, and would emerge from under the 
loose edges of the weld before calking and also 
around the rivets. 

A special plunger pump, 15/16 x 12 ins. inside, 
was used for this purpose, the pressure being ap- 
plied by means of a thread on the plunger. The 
theoretical pressure was several thousand 
pounds to the square inch. The pump was con- 
nected to drilled and tapped holes in the outside 
butt strap adjacent to a joint, by means of a 





Fig. 4. Welding a Joint in the Open; Showing the 
Plank Shelter Walls to Protect the Workmen. 


¥%-in. extra heavy nipple. 
visable to drill, tap and plug holes along the 
line of the longitudinal seam of the pipe so 
that the compound could not be forced along 
this seam and down into the pipe. Before being 
plugged, these holes were tamped partly full of 
sheet lead and the plug, which took the form of 
a %-in. cap screw, was made long enough to 
pass merely through the butt strap; this allowed 
the strap to slide on the main plate without 
shearing or crushing the plug. Four of these 
cap-screw plugs, and the %-in. nipple through 
which the fliler was pumped to the space be- 
tween butt strap and pipe, can be seen in the 
completed joint shown in Fig. 3. 

Before the joint was called complete, it was 
trimmed and the edges beveled and calked very 
carefully, usually by the air hammer; the sys- 
tem known as “fuller” calking was employed. 
This was carried from 12 ins. to 15 ins. down 


It was found ad- 


the sides of all the butt straps and around all 
the rivets affected by the welding. 


Oxygen and Acetylene Supply. 


Oxygen was manufactured at the site by the 
usual method of heating potassium chlorate and 
manganese dioxide, the proportion being about 
9 tol. The released oxygen was passed through 
two barrels of water and one containing a solu- 
tion of caustic soda into a small holder, 
from which it was taken by an oxygen 
pressor and stored in small steel tanks at a pres- 
sure of about SOU lbs. per sq. in. These tanks 


gas 


com- 


were transported to the location of the welding 
and a continuous supply kept on hand. It was 
found necessary, however, in order to maintain 


this supply for one shift of welding that the 
oxygen plant be kept in operation for 20 hours 
of the day. 

The acetylene manufactured on the 
ground from calcium carbide by two 
50-lb. acetylene generators. It was found pos 
sible by the use of receivers inserted in the line 
to pipe this acetylene several hundred feet from 
the generators to the location of the welding 
The pressure maintained at the generators was 
about 17 Ibs. per sq. in. and the pressure ob- 
tained at the torches was only slightly less. In 
order to furnish a continuous supply of gas to 
the welders the charging and operation of the 
two generators was alternated Water was Car- 
ried in barrels, although freezing caused con- 
siderable trouble. As the section of pipe welded 
was 4,400 ft. in length it was necessary to move 
the acetylene apparatus 
the course of the work. This was accomplished, 
however, with very little interruption, as tanks 
of acetylene were always kept on hand for such 
emergency work. 

During the work in the tunnel (Fig. 5) it was 
found most convenient to maintain an oxygen 
line extending the entire length of the tunnel 
The pressure in this line was held at about 40 
lbs. per sq. in., and two tanks of oxygen were 
usually kept connected to this pipe by means 
of a manifold and through a reducing valve; as 
the pressure in these tanks fell to 40 lbs., fresh 
tanks connected to the manifold 
up. In this way 
kept practically 


was also 


means ol 


several times during 


were opened 


pressure at the torches was 
constant throughout the 


work- 





| 
Fig. 5. Making One of the Welds in the 300-Ft. 
Tunnel. 


ing day, permitting no delay in the welding 
from this cause. In all except this tunnel work, 
it was necessary to change the oxygen tanks 
feeding the torches every half to three-quarters 
of an hour, which caused a delay of about one 
minute for each change. 


Organization of the Work. 

The working force was thoroughly organized, 
being divided into several groups. The first 
group of men cut out the joints; the second 
group consisted of expert welders doing the 
actual welding; the third drilled and tapped the 
holes into which the compound was forced; the 
fourth did the “doping,” and the fifth consisted 
of boiler makers for the trimming and calking. 

As the use of the pressure line was required at 
the earliest possible date it was necessary to do 
everything possible to push the work. The speed 
depended primarily on the progress of the weld- 
ing proper, and accordingly everything was 
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subordinated to this department of the work. 
Throughout a large portion of the time six ex- 
pert welders were kept busy, there being two to 
a gang, as it is practically impossible for one 
man to weld continuously on account of the in- 


FIG. 1. 


completion of the work and its final success. 
Mr. W. von Vintschger, welding expert for the 
Davis-Bournonville Co., initiated the actual 
welding, and instructed local men in the hand- 
ling of the torch. The conditions under which 
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CONCRETE DRY DOCK OF THE WESTERN DRY DOCK & SHIPBUILDING CO. 


AT PORT ARTHUR, ONT., CANADA. 


A. Y: 


Powell, M. Am. Soc. C. E., Chicago, Consulting Engineer. 


Canadian Stewart Co., Montreal, Contractor. 


tense heat. The two men in a gang would 
change about and in that way keep the torch in 
operation practically the entire day. The time 
consumed in making one weld varied according 
to the thickness of the plate from about 20 hours 
a joint in the exceedingly heavy plate at the 
bottom of the pipe to about three hours per 
weld in the %-in. plate at the top. 

The field joints after excavation were boxed 
in with 2-in. rough lumber, as shown in Fig. 4, 
to provide a convenient and sheltered space for 
the work and in order to allow access to the 
joint after completion of the work. This single 
point contributed in a considerable degree to the 
speed with which the work was done. 

An almost indispensable aid to the work was 
the 4-ft. gage tram served by an electric hoist, 
by means of which all men and material were 
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the work was carried out were rather severe, as 
it was done during the months of December, 
1910, to March, 1911, inclusive, with high winds, 
snow and low temperatures a good part of the 
time. 


Dry-Dock at Port Arthur, Ont., Canada. 


By A. V. POWELL,* M. Am. Soc. C. E. 


{For the accommodation of Canadian shipping 
on the Great Lakes, and particularly in view of 
the lack of dry-dock accommodation on Lake 
Superior, a large dry-dock has been built at 
Port Arthur, Ont., by the Western Dry-Dock & 
Shipbuilding Co. (which is affiliated with the 
American Shipbuilding Co.). This dock is capable 
of taking the largest vessels on the lakes, being 
700 ft. long, with a clear width of 77 ft. 6 ins. at 


tn* 


Section. 


FIG. 2. SECTIONS OF THE PORT ARTHUR DRY DOCK, 


transported from the powerhouse camp to the 
site of the work. The vertical lift to hoist 
house was about 1,000 ft. 

The work was organized and carried on by 
Mr. E. M. Gilbert, Chief Engineer for the Cen- 
tral Colorado Power Co.,.and to his energy and 
resourcefulness are due in large part the rapid 


the entrance or portal, and a depth of 16 ft. of 
water over the sills. In connection with the dry- 
dock there is a complete shipbuilding plant, ships 
being launched sideways into the dock. The work 
now completed consists of the dry-dock, two 


*Consulting Engineer, 1007 Chamber of Com- 


merce Building, Chicago. 


shipbuilding berths, a large st. 
a machine shop. 

The plans and specifications 
Mr. A. V. Powell, M. Am. So. 
Engineer, of Chicago, and we 
for the description of the do 
herewith. Fig. 1 is a view of t! 
but with the cofferdam sti}! 
entrance. The form and dim. 
in Figs. 2 and 3.—Ed.] 

Thunder Bay, on Lake Supe: 
water 16 by 26 miles in exten: 
the best harbors—if not the 
Lakes. It is connected with |. 
two outlets, two and four mile: 
protected from the winds by 
Thunder Bay and Pie Island. 
ft. high. The cities of Port 
William are located on the nort 
bay, near the western end, and 
form a single commercial cent. 
on the Canadian side of Lake s 
port the three great transcontin, 
the Dominion bring the produ 
fields of central western Canad 
the shipping of the Great Lakes 
ufactured commodities and fu! 
Northwest. Ships encounter storms 
with disasters, hence dry-docks 
pairs. Ships are lost, and mor 
to carry the increasing traffic, 1 
required. These needs account for th: 
of the Western Dry-Dock & § 
Limited, of Port Arthur, Canad 

LOCATION OF DRY-DOCK.—In 
out the proposed undertaking in th: 
the enterprise seemed to justify, 
room for extending the facilities w! 
of business were required, about 
land were needed, so located as to 
than half a mile of dock frontag: 
shipbuilding berths, fitting-out s 
room in front for laying up ships for repair dur- 
ing the winter. In addition to this, an absolutely 
safe foundation must, if possible, be secured for 
the dry-dock. The site must also be as near as 
possible to the shipping center of the district. 

With these requirements in mind, nine locations 
were prospected, covering a bay frontage of seven 
miles. At all these points borings 
and where satisfactory foundation w 
liminary estimates of cost were prepared. Finally 
a report was submitted, which adopted 
fixing on the Current River site for the plant 
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Fig. 2A. Detail of Bilge Block. 
This location met all the conditions mentioned 
above in regard to foundation, wate: 
and railway facilities, and was sulli 
the shipping district. 

Very complete borings were taken over the 
property before the docks were located (room 
having been reserved for another dock of the 
same size as the one constructed, 1d served by 
the same pumping »lant). The place fixed upon 
put about two-thirds of the length of the docks 
outside the original shore line, th: portal of the 
present dock being where the water was about 
10 ft. deep. 

FOUNDATION.—The entire dock 
solid rock. Above this was found tre hardest 
kind of hard-pan, with many bo rs. About 
90% of the material excavated hard-pan. 
The remainder was shale rock. 

CONCRETE.—The nature of ¢! 
precluded the use of timber in th: 
of the dock, even had it been other 
and concrete Was,adopted. A 1:3: 
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this reason the altars used in old dry-docks are 
also unnecessary. Provision is made, however, 
for shoring by stepping into the side walls at in- 
tervals near the top of the dock. 

PORTAL AND CAISSON.—The clear width in 
the portal at the line of the sill is 72 ft. and 
the depth over the sill is 16 ft., Government da- 
tum. This gives ample depth, as loaded ships 
are never docked in lake dry-docks. The sill and 
jambs are steel. The caisson is constructed of 
steel, and its dimensions are given in Fig. 7. It 
was erected in place between the piers of the 
portal. 
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FIG. 3. PLAN OF THE PORT ARTHUR DRY DOCK. 


after much thought on the part of the owners, 
and after getting the opinions of vessel men, we 
concluded that 400 ft. would dock any ship that 
would ever be built on the lakes. I have since 
lengthened that dock 150 ft., but it is now alto- 
gether too short to take the largest boats. The 
largest ships on the Great Lakes at the present 
time are 600 to 608 ft. long over all, 60 ft. beam 
and $2 ft. deep. They draw (aft) light about 12 
ft. of water. A ship of these dimensions will have 
about 450 ft. of dead flat frames, that is, frames 
if the same dimensions as the midship section. 
The “dead rise” will not exceed 6 ins. and the 
turn of the bilge 4 ft. 

In other words, the vessel is a steel box sharp- 
ened at the ends and rounded at the lower cor- 
ners. As a carrier it cannot be excelled. Its 
model is the outgrowth of the combined expe- 
rience of shipbuilders and vessel owners cover- 
ing a period of 80 years, and it is fair to pre- 
sume that the type will continue, It is admitted 
by the majority of experts that the length of 
the lake boat cannot be increased very much 
without increasing the depth of the hull, thereby 
increasing the weight, and consequently the 
draft of the ship. As the ships operating on the 
Lakes are now loaded to the full working depths 
of the channels and harbors no material benefit 
an be Obtained from increased size without the 
expenditure of unknown millions for harbor im- 
provement. 

However, there is always the man who wants 
the biggest of everything, and he is liable to 
‘ome to the front with a ship in advance of the 
harbor appropriations. So we made the Port 
Arthur dock 700 ft. long to give him a chance 
‘o come in. This length also gives a chance to 
dock at one time two vessels of a class largely 
n use. The width of the dock on the bottom 
Was fixed at average 85 ft. This admits light, 
Sivés ample room for working, and a clear pas- 
“age for material going into the dock. 

The sidewalls are given a moderate amount 
of batter for two reasons. First; as the spaces 
7 both sides of the dock are to be used as 
building bert!s (ships 600 ft. or more in length 
= oe launched into this dock), the walls 
le hg so that the ship’s bilge will not 
is a : port Second; the modern 
bilge ie rests entirely on the keel and 

id shores are unnecessary. For 





PUMPING PLANT.—The pumping plant con- 
sists of two 30-in. centrifugal pumps driven by 
200 HP. d.c. vertical direct-connected motors. 
There is also an 8-in. centrifugal motor-driven 
pump for drainage. The pump well is located 
in the west pier of the portal and is provided 
with openings and valves to connect with dock 
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dock and its equipment we give the following 
particulars of the construction work.—Ed.] 


Construction Methods and Plant. 


The contract for the construction of the dry- 
dock was let to the Canadian Stewart Co., of 
Montreal, and the work was carried ou* under 
the direction of Mr. Wm. R. Sinks, Manager, and 
Mr. R. H. Folwell, Engineer, of 
Construction was commenced in April and com- 
pleted in November, 1910. We are indebted to 
the company for particulars as to the construc 
tion methods and plant, from which the follow- 
ing description is prepared. The dock is 
structed of concrete and steel, and rests upon a 
foundation of solid rock. A large amount of ex 
cavation was necessary, 90,000 cu. yds. of earth 
and rock being removed. A 70-ton steam shovel 
with a 2%-yd. dipper fitted with Panama teeth 
was used. Digging began at the shore end in 
April, 1910, and trains of dump cars hauled by 
locomotives transported the excavated material 
to form an earth fill on either side, making new 
ground beyond the original shore line. 

To cut off the water during construction a 
cofferdam 900 ft. long was built in the shape of 
a horseshoe surrounding the site on three sides, 
as shown in Fig. 4. Two pile drivers, working 
in opposite directions from the portal end, drove 
round piles in two parallel rows 900 ft. long, 
forming an enclosure around the entrance end 
300 ft. wide. These piles were spaced 3 ft. c. to c., 
and formed an outer and inner fence for the 
6x10-in. and 2x10-in. sheet piling which 
afterwards driven to rock. Waling strips Sx 12 
ins. were used for the sheet piling and round 
Pile wales were used for the outside. Steel tie- 
rods were placed across the cofferdam at inter- 
vals of 3 ft. On top of the round piling 
sheet piling a framing was constructed of 8 x 12- 
in. timbers, on which a temporary track 
laid. As fast as the sheet piling driven, 
earth filling was carried out by means of trains 
of dump cars operated by small locomotives. The 
resulting cofferdam was a very stable structure 
To pump out and keep dry the dock excavation 
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FIG. 4. ARRANGEMENT OF CONSTRUCTION PLANT FOR MIXING AND HANDLING 
CONCRETE; PORT ARTHUR DRY DOCK. 


No. 2 when that becomes necessary. Current for 
the motors driving the pumps and also the ma- 
chinery of the shipyard is taken from the Cur- 
rent River hydro-electric plant, owned by the 
city of Port Arthur and located alongside the 
dry-dock property. 


[Supplementing Mr. Powell’s description of the 





and the enclosure formed by the cofferdam three 
pumps were installed. 

The cofferdam completed, excavation was car- 
ried to rock throughout, enough shale and igneous 
rock being removed to level the basin. Six drills 
and a 5-in. well-boring machine comprised the 
drilling outfit. 

The concrete work was done very rapidly, due to 
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the organization of the working forces and the 
efficient arrangement of the plant. The arrange- 
ments were so simplified that from the dredging 
to the final pouring of concrete the work was 
continuous. The arrangement of the construction 
plant is shown in Fig. 4. Scows of 1,000 yds. 
capacity, fitted with derricks and clamshell 
buckets, dredged sand and gravel from Lake 
Superior at about 60 miles from the site, and 
unloaded it at the portal face upon the coffer- 


— ~ 
/ Ate a 
re es ” 


FIG. 5. DEPOSITING CONCRETE BY CHUTES FOR THE FLOOR OF 
THE DRY DOCK: (SHOWING THE CONCRETE MIXING PLANT). 


dam, on either side of a locomotive crane. Two 
hoppers placed over a 24-in. conveyor belt (elec- 
trically driven) received the materials from the 
crane bucket and alternately fed the belt, which 
led to the mixer tower. This had two receiving 
hoppers for sand and gravel, and below these 
were two charging hoppers. The latter received 
the proper quantities of sand, gravel and cement 
for separate batches of concrete, and the whole 
charge was run into one of the two mixers be- 


a number of loops, crossing the dock excavation 
on trestles so that there was no confusion in 
returning empty cars to the mixers (Fig. 4). By 
this system as much as 1,000 yds. of concrete 
was placed by two shifts in one 24-hour day. 
Fig. 5 shows the concrete for the floor being shot 
into place from the dump cars. : 

The forms for the side walls were made in 
small sections for convenience in handling. Each 
section was 5 ft. wide and extended the full 

height of the wall. Seven 
of these were placed to- 
gether and bulkheads 
were attached at each 
end. In this way a section 
of the wall 36 ft. long 
could be poured, making 
a huge monolithic block. 
Alternate 36-ft. lengths 
were first built and 
when the concrete had 
finally set the inter- 


End Elevation. 


mediate sections were poured. An expansion 
joint was formed for every 36 ft. of length and 
so cracking was obviated. Fig. 6 shows the 
forms in place on one side, while at the end of 
the dock may be seen the sand and gravel piles 
and the concrete mixing plant. 

The dock proper is 85 ft. 4 ins. wide at the 
floor level and 98 ft. 8 ins. at the top of the 
walls. It is 700 ft. long, and a further length of 
28 ft. 6 ins. within the portal or entrance may 


FIG. 6. CONSTRUCTION OF THE DRY DOCK AT PORT ARTHUR, ONT., CANADA. 


(The locomotive crane at the left is loading sand and gravel from the stock 
conveyer which rises on an incline to the bins of the concrete mixing plant at t 


ye: to a belt 
e right. The 


forms for one wall of the dock are shown in place; the sides of the wall are sloped instead of 


stepped, as shown on the plans. 
forms.) 


low. A new charge was immediately prepared, 


and this in turn was run into the second mixer. 
In this way it was possible to have the plant 
working to its full capacity without intermission. 

The concrete after being mixed was elevated 
by a bucket hoist and delivered into V-shaped 
steel dump cars of l-yd. capacity on a track 
running along the top of the forms for the dock 
wall. From the cars the concrete was poured 
directly into the forms. The tracks were laid in 


The track for the concrete dump cars runs on the top of the 


be utilized. Spaced every 18 ft. in the side walls 
are three altar steps, designed to hold lateral 
bracing to support vessels in the dock. The 
floor is of solid concrete from 2 to 4 ft. thick, 
sloping towards a central drain which terminates 
in a rudder well at the portal end. From the rud- 
der well, a drain protected by an iron grating 
gives access to the pumping well situated in the 
west portal pier. With a view of future extension 
this drain was duplicated on the opposite side of 


Cross Section. 
FIG. 7. FLOATING GATE OR CAISSON FOR THE PORT ARTHUR DRY 


the pumping well, so that w} 
dock is built (parallel to th, 
pumping outfit will serve for 
The portal walls are solid , 
faced with concrete of a 1:3:5 
used also in the side walls. 1 
are curved and are protected 
steel plates firmly attached 
angle anchors imbedded in 
portal jambs and sills are 
Angles 6x 6x % ins. firmly fa 
crete floor by 3x3x %-in. 
(spaced 2 ft. apart) form a 
16x %-in. plate against whic! 
gate or caisson rests (Fig. 7 
anchors embedded in the por 
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Half Plan ot Deck 


Half Side Elevation 


DOCK. 


jambs in position. Great care was exercised in 
placing this steel framework to obtain a truly 
vertical and longitudinal alinement 

A feature of interest is the construction and 
arrangement of the bilge and keel blocks with 
their attachments. The slides upon which the 
bilge blocks move are spaced 12 ft. apart on 
each side of the dock; they are made of 3x 14- 
in. white oak timbers bolted every 2 ft. Split 
anchor bolts % x18 ins. fasten them securely t 
a concrete base, and the nuts are countersunk 
so as to leave a smooth upper surface on which 
the bilge blocks slide. These blocks are 4 ft. 4 
ins. in height, made of 12 x 12-in. Oregon fir tim- 
bers. They are drift-bolted together at the ends 
and are furnished with slide irons and wooden 
slide blocks clamping them to the slides. Tw 
hauling chains are attached to each block by 
means of U-bolts and two fair leaders are at- 
tached to the dock wall, one at the lower angle 
and the other near the top. The kee! blocks, con- 
structed of 12x12-in. white oak timbers fas- 
tened together with 1.x 20-in. lag screws, rest 
on a 12x14-in. white oak timber set in the 
concrete floor and fastened thereto with 24-in 
expansion bolts. These are spaced 6 ft. apart 
and extend from the rudder well to within 12 ft 
of the shore end of the dock. 

Concrete sidewalks 5ft. wide the full 
length at each side, and four reinforced-concreté 
stairways lead from their ends to the top of the 
dock walls. 
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The Use of Chlorine (hypochlori( 
water supply of Paris during th: 
reported by Mr. John Ritchie in ¢ 
contribution entitled “Notes on Medical Tura 
about Paris,” printed in the [ston (Mass.) 
“Evening Transcript” of Oct. 8 |! stated that 
this fact was brought out during iiscussion > 
a recent outbreak of typhoid fever , suburb . 
Paris, from which it was learned on ee 
of a scarcity of spring water in “ ist, Ss 
became necessary to draw 8,000 gals. ad 
from the Marne; this water “w rilized : 
means of chlorine.” Later, it wa losed bes 
previous to this similar treatme!' the poor 
from the springs of the Vonne ! been ia 
tuted, owing to suspicion of t! haracter 
the water. 
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in which the pinion bearings were held. This 
was a girder stiff against simple horizontal and 
vertical motion but fastened only at the center 
of the base to allow a slight rotational flexure 
in a vertical plane through the pinion axis. By 
such slight movement inequalities in tooth con- 
tact were to be prevented. 

A departure from that design is shown in the 
geared turbines furnished for the U. S. S. 
“Neptune.” The floating-frame idea is retained 
and its name now truly describes it, since it is 
oll supported. The thrust of the gears on the 
shaft bearings is, of course, transmitted to the 
oil chambers and the oil pressure indicates torque 
and (in connection with speed) horse power. 

Fig. 1 is a perspective view—partly in section— 


















al of one of the gears installed on the collier 
a “Neptune.” Each gear transmits approximately 
in the 4000 HP. at a speed of 1,250 r. p. m. for the 
O4in turbine shaft, and about 130 r. p. m. for the pro- 
canal Peller shaft. Naturally, double helical gears are 
Pp ft used on account of the quiet running qualities 
. of this type, and the fact that the opposing 
e fal helices automatically balance the end thrust. 
ond The low-speed gear shaft rests in bearings 
of the seated in the main casing, and up to this point 
the design is fairly conventional. The essential 
and distinctively novel feature of the design is 
the hydraulically supported frame which carries 
the pinion shaft and its bearings, and by virtue 
of which the pinion shaft is self-aligning, re- 
eat the sponding instantly to the smallest unbalancing 
ason 18 of the tooth pressure. With this method of sus- 
a pending the pinion-bearing frame, the fluid 
nase) cushion interposed between the pinion shaft and 
»d that the main casing of the gear silences in a large 
sion of measure the noise usually associated with the 
purb of operation high-speed toothed gearing, and 
\ecount prevents all shock or jar from the rapid contact- 
oo ‘ng of the tevth. After a considerable period of 
a oon the gear teeth take on an excellent 
4 that polish and show no signs of pitting or other 
| water detertoration iat usually accompanies hard and 
. insti- continuous <-rvice, 
eter of ona inf ation supplied by Mr. H. EB. Long- 
Weetinghs:’ ao ceee , Consulting Engineer, 
i e Co., East Pittsburgh, Pa. 





FIG. 1. THE NEW TYPE OF MELVILLE-MACALPINE SPEED REDUCING 
GEAR, AS BUILT FOR THE U. S. S, “NEPTUNE.” 


Figs. 3 and 4, and the same symbols are used 
in all of the illustrations. A represents the frame 
carrying the bearings of the pinion shaft, D is 
a portion of the main casing, and E£E is a rigid 
strut or beam secured to the main casing by 
means of a series of steel columns which are 
shown in Figs. 1 and 3. It will be noted that A 
does not fit closely be- 
tween the parallel faces 
of D and E, but has free- 
dom for a slight upward 
and downward move- 
ment. On the upper and 
lower surfaces of A, are 
three circular pads bored 
out to form shallow cyl- 
inders in which are fitted 
short pistons C. A pass- 
age or port which com- 
municates with the three 
shallow cylinders on the 
lower side of the frame 
A is indicated by 1, and 
2 is a similar port com- 
municating with the cor- 
responding cylinders on 
the top side of A. 

When the gear is work- 
ing, the reaction on the 
pinion teeth will tend to 

. force the frame A against 
the casing D or the 
beam EH, depending on the 
direction of rotation. If 
the reaction on the 
pinion teeth tends to 
force the frame A down- 
ward against D, then if 
oil or other suitable fluid 
under _ sufficient pres- 
sure be introduced at 1, 

it will be readily seen that the frame A will be 
lifted clear of the casing, and will actually float 
on the fluid in the cylinders. Similarly, if the 
direction of rotation be reversed so that the 
tendency is to force the frame A against the 
beam #, the introduction of fluid under pressure 
at 2, will prevent the frame A from coming in 
actual metallic contact with H. Since all three 








side of the middle point of the pinion shaft F 
will cause the frame A to yield at the point 
where the pressure is unduly high. In thus 
yielding, the excess pressure is relieved, and 
automatically transferred to the point in the 
working face of the pinion at which the tooth 
pressure was, at the instant, below normal. 

The underlying principle of this design is seen 
to be the supporting of the pinion shaft in a 
frame which literally floats on oil, and which 
has no metallic or other rigid connection to the 


main casing. The practical application of this 
principle involves an accurate and automatic 
regulation of the fluid pressure in accordance 


with the load on the gear. How this is accom- 


plished may be understood from a study of Figs 
_3 and 4. 
Fig. 3 is a transverse section through the float 
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Fig. 2. Diagram Showing Operation of Floating 
Frame. 

ing frame at the middle bearing. The frame is 


split in a horizontal plane for convenience in re- 
moving or inserting the shaft and bearings. The 
passages 1 and 2 communicate with the support- 
ing cylinders, and 6 duct which conveys 
lubricating oil at low pressure throughout the 
length of the pinion frame and distributes it by 
means of side outlets, to the bearings, and to 
the pinions. B is an arm which projects into 
the valve box G, and which contains 
communicating with 1 and 2. #H is a link which 
hinges the frame A to the casing J) so that the 
slight vertical motion of the frame is multiplied 
at the end of the arm B which controls the oil 
valves. 

For many years it has been known in a gen- 
eral way that if oil be fed to a rotating journal! 
at the point of minimum pressure, it will be car- 
ried by the journal to the 


is a 


passages 


point of maximum 


FIG.. 3. TRANSVERSE SECTION THROUGH TURBINE AND PINION SHAFTS AND 
FLOATING FRAME; REDUCTION GEARS OF U. &. S. “NEPTUNE.” 



























































































FIG. 4. SECTION THROUGH VALVE BOX OF REDUCTION GEAR. 


pressure, and if a means of egress is provided 
the oil may be discharged against a pressure 
substantially equal to the maximum bearing 
pressure. Heretofore, practically nothing has 
been known, however, regarding the quantity of 
oil that might be so pumped through a properly 
designed bearing. In the development of this 
gear, it was found that by suitably proportion- 
ing the bearings and supporting pistons, the 
former could pump all of the oil required for 
floating the pinion frame. 


Referring to the section through the bearing 
as shown in Fig. 3, it will be seen that there are 
small passages connecting the top and bottom 
of the bearing with the upper and lower cylin- 
ders respectively. The bearings draw in oil from 
the lubricating system, and discharge it through 
the check valves L into the supporting cylinders, 
and were it not for the automatic regulating 
mechanism in the valve box G, would build up a 
pressure considerably greater than is required 
to keep the pinion bearing frame floating in its 
normal position. 


Fig. 4 is a cross section (at 90° to Fig. 3) on a 
larger scale through the valve box G@. If the 
direction of rotation of the pinion is such as to 
bring the lower set of balancing cylinders in 
action, the excess pressure will tend to raise 
the arm B slightly, and as the ring valve N 
cannot follow it on account of coming up against 
a shoulder, the surplus oil will escape into the 
valve box. 

In Fig. 3, J is a floating packing which pre- 
vents the overflow oil from spilling directly back 
into the main casing, and compels it to run off 
through-the drain pipe K. This pipe discharges 
into an open funnel, and the constant overflow 
of oil is an unfailing indication that the gear is 
functioning properly. From this funnel the oil 
may be returned to the main casing to be cir- 
culated again through the lubricating system. 


When starting, it may be desirable, though not 
absolutely necessary, to supply the oil to the 
supporting cylinders from an outside pressure 
source, until the gear attains the normal speed, 
and the pumping action of the bearings is fully 
established. Oil from such an outside source of 
pressure may be introduced at 3 (Fig. 4) and 
led to the upper and lower valves as indicated. 
If the direction of rotation of the pinion is such 
as to depress the frame, the arm B depresses the 
ring valve N, and the conical valve M, pushing 
the latter from its seat. The stem of the valve 
M is hollow, as shown in the section through the 
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upper valve. When the 
valve M is opened, the 
oil passes through the 
hollow stem into the 
lower circular port in B, 
and thence to the pass- 
age 1 (Fig. 3) which 
connects with the lower 
set of cylinders, and is 
prevented by the check 
valves L from escaping 
into the bearings. When 
the balancing pressure 
has been attained,. B 
rises to its neutral po- 
sition, allowing M to seat 
and prevent further en- 
trance of oil. If, by rea- 
son of a_ reduction of 
the load, the oil pressure 
in the supporting cyl- 
inders becomes excess- 
ive, B rises slightly above 
its neutral position, re- 
lieving the excess pres- 
sure in exactly the same 
way as when the oil 
is being pumped by 
the bearings. The total 
movement of B for ad- 
justing over the entire 
range of load is only 
a few thousandths of an 
inch. 

When the direction of 
rotation is reversed, the 
operation is just the same, except that the neces- 
sary functions are performed by the upper valves 
instead of the lower ones. 

From the foregoing description, it will be seen 
that the oil pressure in the supporting cylinders 
is always exactly in proportion to the thrust on 
the bearings and to the torque that is being 
transmitted. Therefore, a simple pressure gage 
connected inside of the valve M will indicate 
the instantaneous load on the gear, if the speed 
in revolutions per minute be known, so that this 
reduction gear is an accurate and _ sensitive 
dynamometer as well. 


FIG. 6. 


Vol. 


the gear itself as may be desir: 
of rotation is always evident 
tion of which of the two g 
pressure at the time. If the , 
at any considerable height a} 
indications would have to be 
hydrostatic head of the oil . 
more, if the gages were locate, 
tance from the gear, there mi; 
noyance from leakage, solic 
pockets in the oil piping. | 
indications, a device (0, Fig. 3) 
out, to translate the oil pres 
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Fig. 5. Pinion Lubricating Arrangement. 


pressed-air supply, which may 
the pressure gages 
located. 

Fig. 5 is a section through the f vating frame 
and pinion and illustrates the simple way in 
which the lubrication of the gear teeth is ac. 
complished. The frame encloses the pinion ex. 
cept for a portion of the circumference where 
the teeth engage with those of the large gear 
From the passage 6, lubricating oil passes to 
the pocket in which the pinion is located. The 
shape of this pocket is such that the oil cannot 
run out, but must be picked up by the teeth of 
the pinion. The oil, when picked up by the pin- 
ion, is thrown off again by centrifugal force, but 
it is discharged directly into the teeth of the 
large gears at the point of engagement 

In Fig. 1, at the left of the casing, is shown a 
bracket through the upper end which is a 
screw-adjusted strut, bearing against the pinion 


conducted to 
wherever they may be 





STEAM TURBINE DRIVING TURBINE PUMP THROUGH REDUCTIO’ GEAR. 
(Single-stage 24-in. 715 r.p.m. 20,000,000-gal. 140-ft-head Platt Iron Works pump 


Westing- 


house double-fiow 3,000-r.p.m. turbine.) 


The connections to the pressure gages are in- 
dicated at 4 and 5 (Fig. 4). If recording gages 
are used instead of simple indicating gages, and 
a graphic speed recorder is connected to the 
gear, the charts from these instruments would 
constitute a continuous log of the power trans- 
mitted. The pressure gages may be located in 
any convenient position, and as far away from 
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other end 
- adjusting 
of engage 
t interfere 
frame in 8 


frame. A similar bracket and stru' 
in the illustration—are located at | 
of the casing. These struts are 
and maintaining constant the dep' 
ment of the gear teeth; they do 
with the movement of the pinion 
vertical plane. 


In order to obtain a flexible drive >ctween the 
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November 16, 1gII. 
gear, and at the same time to 


‘ nd ti 
turbine & in close proximity to the tur- 


re eho shaft is made hollow, and the 
, shaft passes freely through this bore 
driving vanected to the pinion shaft at the end 
o os ‘rom the turbine. This is an old 
oe ly well known construction, which has 
api aeaaaee! d on account of its making the 
ution more compact, and not because of 
“ s 

novelty. 


.stinghouse reduction gear was 
ned for marine propulsion, its 
laimed to have opened up a still 
in addition to the two 4,000-HP. 


While the W' 
originally desis 
gdaptability is 
proader field. 


gears installed on the “Neptune,” twelve 1,000 
and 2.,000-HP. sets have been made by the West- 
{nghouse Machine Co, for driving direct-current 
generators and other apparatus such as large 
centrifugal pumps. A number of these have al- 
ready been in service for some months, with the 
turbines running at speeds as high as 3,600 
p.m. For such service, in which the direc- 
tion of rotation is never reversed, only one set 
of balancing cylinders and regulating valves is 
required. One of these gears is shown in Fig. 7 
with the cover and upper half of pinion bearings 
removed. 


———— 





The Naval Expeulitures of the principal naval 
powers of the world show steady increases dur- 
ing the last three years. With the exception 
of the United States the sum expended by each 
nation during the present year will be several 
millions more than that of the previous year. 
A compilation made by the British Admiralty of 
the sums voted or expended for naval purposes 
by the principal nations for the present year are 





as follows: 
Great Britain ..... : ee Ree eek ...-$218,000,000 
PR beh a en .-. 81,000,000 
BOM cees ss occ ce acueeaee Eyer es eae 64,500,000 
DUT 9s... « « <a'eaceaieeein beh ekes ssc? - 107,000,0 
kiss... .04 same a a 40,600,000 
Austria-Hungary ....... Bettveces . _ 25,000,000 
United States ©......2: seCeaR Gin ss 129,000,000 
RRS 5 Geers eine a0 42,600,000 
Wie... ee Seiwa es ei eis .$707,700,000 


The total naval expenditures of these eight 
nations during the last three years amount to the 
immense sum of $1,970,000,000. 


The number of persons in the various navies is 
given as follows: 





Great Britain 134,000 men 
ance... 58,649 “ 
Ruseia Dots ; 46,655 “ 
rmany 60,805 “ 
I , 
Aetrig ib oe 30,587 “ 
United unga 17,277 = 
i States 62,283 “ 
aan... 49,389“ 
aa ovewe Secweceecce 460,645 © 
In round figu 


's it is costing these eight nations 
itters of a billion dollars a year 
and maintain their war vessels 
nd pay the wages of nearly halfa 






Nearly three-: 

to build, equi; 
and to Support 
Million men. 









FIG. 7. REDUCTION GEAR FOR STATIONARY SERVICE: COVER AND 
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Comparative Merits of Cast-Iron and Steel 
Pipe.* 
By NICHOLAS S. HILL, JR.t 

My remarks will be confined, as were those in 
the paper under discussion,* to the relative value 
of cast-iron and steel for large supply mains, as 
nothing has .been developed which so readily 
adapts itself to street distribution mains of 
smaller size as does cast-iron. 

In first cost steel mains of large size are 
cheaper than cast-iron mains. As a rule they are 
more easily handled because lighter. 

The question of strength is one of design; and 
in making comparisons it should be assumed that 
both the cast-iron and 
riveted-steel pipe wilt 
perform the function for 
which they are designed. 

From the data avail- 
able, it appears that the 
cost of maintenance and 
depreciation on cast-iron 
pipe is less than on rivet- 
ed-steel pipe. The data 
at hand, however, is not 
sufficient to enable one 
to say definitely that the 
difference is sufficiently 
great to offset the differ- 
ence in interest charges 
resulting from the addi- 
tional first cost of the 
cast-iron pipe. Interrup- 
tions to service where 
a community depends up- 
on a single supply line, 
resulting from repairs as 
a result of corrosion, are 
usually of more im- 
portance, however, than 
the mere consideration of 
cost. 

Experience has shown 


that the nmiore nearly 
steel approaches a pure 
iron, the longer it re- 


sists corrosion. The properties of wrought-iron 
are the nearest approach to pure iron, notwith- 
standing its slag. This is because the slag is me- 
chanically mixed and does not interfere with the 
chemical properties of the product. 

Investigations by a Committee of the American 
Society of Testing Materials have failed to pro- 
duce any conclusive evidence with regard to the 
relative rapidity with which wrought-iron and 
steel corrode; so many elements seem to affect 
the rate of corrosion. Field experience, however, 
indicates that the riveted pipe of wrought-iron 
is more resistant than steel. In considering this 
question, it must be remembered that it is diffi- 
cult to obtain wrought-iron plate at this time, and 
that in specifying riveted pipe, low carbon steel 
should be considered. 

Cast-iron is more highly resistant to corrosion 
than either steel or wrought iron. Every exam- 
ination which I have made of steel and cast-iron 
mains, laid under the same conditions, has fairly 
demonstrated the greater resistance of cast-iron 
pipe to corrosion. 

The greater resistance of cast-iron to corrosion 
than steel is probably due, in a large measure, to 
the silicious coating which it receives when the 
molten metal is poured in the mold. The silicious 
coating adheres very firmly to the pipe. Also the 
roughness of the exposed surface of the cast-iron 
offers a firmer foundation for the coating than 
does the smooth surface of the steel pipe, and 
hence the same coating applied to cast-iron is 
usually more durable than when.applied to steel 
pipe. 

We have much data with relation to the life of 
cast-iron pipe. We know that it is good for a 
hundred years when properly coated, and under 
almost any condition of soil. There are instances 
of much longer life. 

The intake pipe at the first pumping station 
for supplying Paris (which extended into the 
river Seine, and which was laid in 1802), after an 
immersion lasting for over a century, was re- 
cently removed and was founé ». have been in 
such good condition that it might have been re- 
laid. The lettering on the pipe was not disturbed. 
Instances of cast-iron pipe laid in Europe as 
early as 1765, which is now in serviceable condi- 


*Condensation of a discussion of a peees with 
the same title by Mr. Allen Hazen, M. Am. Soc. 
Cc. ‘ before the American Water Works 
Association in June, 1911; see Eng. News, June 15, 
1911, for an abstract. 

¢Consulting Engineer, 100 William St, New 
York City. 
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tion, have been recorded. The speaker has re- 
moved cast-iron pipe from low ground saturated 
with a salt solution which had been in service 
since the early part of the last century and which 
was in excellent condition when removed. There 
appears to be no practical limit to the endurance 
of cast-iron pipe and its resistance to ordinary 
corrosion. 

In considering the effects of corrosion, refer 
ence must be made to the effects of chlorides, ni 
trates and sulphates, which are found in soils of 
high organic content, and in marsh lands adja- 
cent to salt water. Weak solutions of these salts 
will produce harmful effects, proportionate to the 
rapidity with which a material will corrode. A 
minute quantity of soluble salts is sufficient to 
start corrosive action and a material which is lia- 
ble to corrosion should not be placed therein. 

Reference has been made to the life of cast-iron 
pipe. Experience with riveted-steel pipe very 
much more limited but there are examples which 
tend to show that lines of riveted-steel pipe, con- 
structed within the last 20 years, have materially 
depreciated and great 


is 


trouble has been experi- 
enced from the effect of corrosion. These effects 
seem to proceed more rapidly in clay soils and 
marsh land than in sand. Among the pipes which 
have thus been affected, is the second Hemlock 
Lake conduit, in Rochester (N. Y.), which was 


laid in 1893; the Portland (Ore.), conduit, the At- 
lantic City conduit, and certain conduits laid in 
the marshes of the Hackensack meadows in New 
Jersey. 

Electrolysis is manifestly more rapid on steel 
pipe than cast-iron pipe, for the reason that steel 


will corrode more rapidly than cast-iron, and 
electrolysis may be defined as a more serious 
form of corrosion, occurring where an electric cur- 


rent leaves the pipe and which, in so doing, sets 
up corrosive electrolytic action. 

Rolled steel plates, as compared with cast-iron 
although the cast-iron is several times as thick, 
will, owing to the higher conductivity of steel, 
have from one to three times the conductivity of 
a cast-iron pipe designed for the same pressure. 
This is important, as the electrolytic action is 
mainly dependent upon the volume of the cur- 
rent, and hence in territories where street rail- 
way currents are returned over pipe lines, the 
riveted-steel pipe offering a better conductor will 
carry more current, and hence electrolytic action 
will be aggravated on this account. 

There are few places of any size, in which the 
suburbs are not, at the present time, traversed by 
numerous suburban lines. If the mains pass in 
the vicinity of these lines, they may absorb their 
proportion of the return trolley current and de- 
liver it to the ground at some point nearer the 
power station. This was clearly demonstrated to 
me in a recent survey of certain steel and cast- 
iron pipe lines laid in the marshes of the Hack- 
ensack meadows. I found that these pipes were 
carrying quite an appreciable quantity of current 
from distant points to the power station, and that 
they were unloading it in the marshes, to be re- 
turned through the saturated soil, to the power 
station. The result of these surveys indicated 
the superior conductivity of the steel pipe, and 
the much greater corrosion resulting from the 


effects of electrolytical action, than in the case 
of the cast-iron mains. 
In summing up, it may be said: (1) That 


where first cost is of prime importance, steel may 
be used on large supply mains. (2) Where the 
difficulties of transportation are serious and the 
cost of hauling is heavy, expediency may call for 
the use of this material. (3) In sections where 
dry sandy soil is encountered, one would be justi- 
fied in securing the benefit of reduced first cost 
by recommending steel pipe. (4) In clay and wet 
soil, such as marsh lands and meadows, particu- 
larly where the presence of salts in solution in- 
creases corrosion, riveted-steel pipe should not be 
used. (5) Where pipe is laid in wet soil and will 
be subject to electrolysis, cast-iron should be 
used. (6) Where permanency is a prime consid- 
eration, our present knowledge indicates that 
cast-iron is preferable. 
a 

A ‘Train-Lighting Instruction .Car has been 
placed inservice by the Pennsylvania R. R., forthe 
instruction of employees. This company has at 
present eight distinct axle lighting systems, in 
addition to several arrangements of storage-bat- 
tery equipment. It is intended to send this car 
to different points where yard electricians are 
maintained. The equipment of the car consists of 
a 32-cell storage battery, a 15-KW. Curtis turbo- 
generator, a variable-speed motor with control 
apparatus for driving the several axle generators, 
and six makes of the latter with regulating equip- 
ment. 
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The Design of Masonry Dams: Should Hydro- 
static Pressure Underneath and Ice 
Pressure be Included? 


By EDWARD WEGMANN,* M. Am. Soc., C. E. 


In an article that appeared in Engineering 
News of Oct. 19, 1911, Mr. John R. Freeman, 
M. Am. Soc. C. E., states some ideas suggested 
by the failures of the two Austin dams. With 
most of Mr. Freeman’s conclusions, engineers 
will fully agree, but there are two points men- 
tioned which are debatable. The first of these 
is the deduction that an upward pressure under 
the base of a masonry dam should hereafter al- 
ways be considered in designing the profile. Mr. 
' Freeman says: 

From what I have seen at the two Austin 
Dams I shall in the future be inclined to impose 
the further criterion of ability to withstand the 
full static pressure of the water from the up- 


stream side penetrating with undiminished force 
to nearly the downstream face or toe of the dam. 


The second debatable conclusion is that an 
allowance of 10 to 25 tons per lineal foot of the 
dam for ice pressure should be made in a north- 
ern latitude. 

The effect of including upward pressure under 
the base of the dam and ice pressure is to in- 
crease very much the area of the profile of the 
dam. In 1895 Mr. John D. Van Buren, M. Am. 
Soc. C. E., advocated in a paper on “High 
Masonry Dams” (see Trans. Am. Soc. C. E., Vol. 
XXXIV., p. 493) that the profile should be de- 
signed by taking into consideration the full up- 
ward pressure, due to the head in the reservoir, 


Fig. 1. Cross-Section of Masonry Dam to With- 
stand Ice Pressure and Hydrostatic Uplift; Pro- 
posed by John D. Van Buren, 1895. 


under the base of the dam, and, also, in north- 
ern latitudes, an ice pressure of about 40,000 
lbs. per lineal foot of dam. Based upon these 
conditions, which agree closely with those sug- 
gested by Mr. Freeman, Mr. Van Buren arrived 
at the profile shown in Fig. 1, which has a base 
of 352 ft. for a height of 250 ft. For comparison 
the profiles of a few famous dams are also given. 

It was the writer’s privilege to assist the late 
Alphonse Fteley, Past President- Am. Soc. C. E., 
in making the calculations and preliminary stu- 
dies for the proposed Quaker Bridge Dam, which 
was built in 1892-1907, about 1% miles above the 
old Quaker Bridge, and was given the name of 
New Croton Dam. 

Mr. Fteley, who had had large experience in 
the construction of dams, was strongly of the 
opinion that with a deep foundation on good, 
practically impervious rock, upward pressure 
under the base or at any assumed horizontal 
joint need not be considered, as it would only 
exist, if at all, over a very small area of the 
whole base or joint. While fully aware that 
some water would percolate through even the 
best masonry dam, he considered that such 
water passed through the masonry by a capillary 
action, and did not exert a hydrostatic pressure. 
He knew that temperature cracks would occur, 
but he did not consider that the pressure of the 
water entering such cracks would exert a ma- 
terial effect on the stability of the dam. These 
eracks in dams in the Croton watershed, built 
without expansion joints, are nearly vertical. 

Mr. Fteley thought, also, that in a reservoir 
with sloping banks, having the dam in a gorge, 
and with the climate of the Croton watershed, 
ice would not produce a considerable pressure 


~ *Consulting Engineer, Department of Water 


Supply, Gas & Electricity, New York City. 


against a dam, but would shove up on the banks 
and break. . 

In designing three important dams for im- 
pounding water for the supply of the city of New 
York, Mr. Fteley neglected all upward pressure 
and ice pressure, and certainly the closest inspec- 
tion of these structures will fail to detect any 
sign that would indicate that Mr. Fteley was mis- 
taken. The dams referred to are: the Sodom 
Dam, 98 ft. high, built 1888-1893; the Titicus 
Dam, 135 ft. high, built 1890-1895; and .the New 
Croton Dam, 297 ft. high, built in 1892-1907. 

If the last mentioned dam had been designed 
to resist a full upward pressure under its base 
and an ice pressure of 40,000 lbs. per lineal foot 
of dam, its base would have been over 400 ft. 
wide instead of 206 ft., as actually built. 

The distinguished French engineers who de- 
signed and built the Furens, Ban, Ternay dams, 
and many others, disregarded upward pressure 
under the base of the dam and ice pressure, al- 
though in the case of the Furens Dam, thick ice 
forms in winter. 

On the other hand, these forces have been 
taken into account in some recent dams in 
America. The first masonry dam whose profile 
was determined by assuming a large upward 
pressure under the base, and, also, ice pressure 
near the top was the Wachusett Dam, built in 
Massachusetts in 1900-1906 under the direction 
of Mr. Frederick P. Stearns, M. Am. Soc. C. E., 
as Chief Engineer. In this case, the ice pressure 
was assumed to be 47,000 lbs. per lineal foot of 
dam and the upward pressure under the base 
was taken as two-thirds of the full hydrostatic 
pressure at the upstream face and assumed to 
diminish uniformly so as to be zero at the down- 
stream toe. The effect of these forces in in- 
creasing the area of the profile of the dam is 
shown in Fig. 2, in which the profiles of the 
Wachusett and New Croton dams are compared. 

Some years ago, in discussing the large differ- 
ence in area between the profiles of the Wachu- 
sett and New Croton dams, Mr. Stearns told the 
writer that a town of 13,000 inhabitants was 
situated only half a mile below the Wachusett 
Dam, and that there was a very strong senti- 
ment against building a dam in such a locality, 
where the consequences of a failure would have 
been appalling. Under the circumstances, Mr. 
Stearns said he felt justified in adopting an un- 
usually strong profile. A similar profile was 
used for the Olive Bridge Dam, which is now 
being built about 12 miles above Kingston, N. Y., 
in connection with the Ashokan Reservoir. 3 

Engineers will readily agree that where such 
great interests are at stake, it is justifiable to 
make assurance doubly sure by including in the 
calculations of the profile of a masonry dam 
every conceivable force that might contribute to 
the failure of the structure. But is it the best 
practice to adopt this method generally? 

If the question of cost had not ta be con- 
sidered, we would readily agree to this proposi- 
tion and we might design profiles for masonry 
dams on the simple principle of making the 
width, at any level, equal to the height. True 
skill in engineering consists, however, in obtain- 
ing the required security and good architectural 
appearance at a minimum expense. 

Many comparatively low dams of all kinds, 
built across streams subject to high floods, have 
been ruptured, either because they were not 
properly designed as overflow-weirs, or because 
they were badly founded or constructed. But 
very few masonry dams, 50 ft. or more in height, 
have failed. The only cases of such failures 
that have come to the notice of the writer are 
given in the following table: 


OF MASONRY DAMS, 50 FEET OR 
MORE IN HEIGHT. 


Height 
Location. in ft. Cause of Failure. 
Spain. 164 Pile foundation. 
Algiers. 110 High flood—poor ma- 
sonry. 
72 Pervious sandstone 
foundation. 
68 — flood—poor 
oundation. 
50 Now being 
gated. 


The dam at Montgomery, Ala., is not included 
in the above table, as the failure that occurred 


FAILURE 


Name. 


Puentes 
Habra 


Year. 


1802 
1881 


1895 
1900 
1911 


Bouzey France. 
Austin 


Austin 


Texas. 


Penn. investi- 


in 1902 was that of a cofferds 
unfinished closure section of +} 
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shall we hereafter assume 
that the dams we are design): 
such foundations? 

To do so in all cases would 
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sandstone in horizontal strata. 
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it would, doubtless, be necess 
design to assume an upward 
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efficient of friction in calcula: 
to sliding. In such a place it 
to build a solid masonry dam 
of the Ambursen or Ranso: 
preferable. 

With a good rock foundation 
pervious rock, a deep foundati:: 
in closing all fissures and « 
ete., it is mot necessary, in th. 
to assume an upward pressur 


nai 
40G1n 


Fig. 2. Cross-Sections of New Croton Dam and 
Wachusett Dam Compared. 


{Contract Section of New 
Dam as built same profile but 


Croton 
99 


Dam Show 
7 ft. high.) 


‘the masonry dams in the Croton watershed, de- 


signed by Mr. Fteley, and to some of the French 
dams mentioned above, the test of a full upward 
Pressure under the base and an ice pressure of 
25 tons per lineal foot, we find that the line of 


pressure for reservoir full will 


fall, 


for the 





greater part, outside the profile of the dam, and 
overturning of 
these structures would be the tensional strength 


the only force preventing the 


of the masonry. 





The writer recently had occasion to make 4 
careful inspection of the masonry dams in the 


Croton watershed, mentioned above. 


They all 


appear to be in excellent condition and there is 
not the slightest sign of the masonry having 
been subjected to a high tensile strain. 

In conclusion, the writer thinks that the ques 


tion whether an upward pressure 


nder the base 


should be assumed in designing a masonry dam 
must be determined in each individual case by 4 


careful study of the geological 


which the structure is to be found: 
dams built without expansion j: 


character of masonry similar 


dams in the Croton watershed, t!) 


j 


it unnecessary to assume upwW* 
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tittle inf nation available. The writer propulsion will remain practically unaltered dur- Submarines also furnish illustrations of the 

ant ly ve ease where this force actually ing the period under consideration; and it pre- working of that law. Boats of the Holland type 
ynows of on c He refers to the dam of the sumes that the law of growth will hold continu- adopted at the beginning of the century by the 
moved @ _ Co.. which was partly ruptured ously. It may be replied by those who favor the WU. S. Navy, and soon after adopted for the British 
yinneapolis M - "1 this case, a sheet of ice method, that it has answered fairly well so far; Navy, were of small dimensions—63 ft. in length 
on April 30, 15 n 300 ft nid 4 and that therefore it may be further employed and of 120 tons displacement when submerged, the 
spout 4 ft. t! and ad oe presse zo with advantage. surface speed being 10 knots. By successive steps 
one side against a masonry dam ( ft. high, In my judgment, it is necessary to take a _ British submarines have been increased in size 
g wide at th pase and 5.25 ft. wide on the broader and more scientific view of the problem and speed, the latest examples, according to pub- 

ing) and on the other side against a retaining if a reasonably approximate solution is to be lished reports, being nearly 180 ft. long, 800 to 
eo he week the mill pond was low- found. This means ought not to be altogether 850 tons displacement, and 15 to 16 knots speed 
walt. 4 the sheet of ice settled at the center. Jacking for reaching a fairly approximate solu- In the United States similar growth in size and 
ered an “e the pond was filled to its normal tion, if the conditions of the past and the outlook speed has taken place. In France the largest 
On Sundays, ising had somewhat the for the future are carefully considered. The case submarines of 1901 were about 135 ft. long, 200 
level and the ice in rising is not one for treatment by simple “rule of 


affect of a toggle-joint, in addition to the pres- 
aos due to expansion. Under these special con- 
aitions the dam was actually revolved slightly 
. astream in the winter. This may have per- 
mitted water to get under the base of the dam 
ad have caused 170 ft. of the waste-weir to slide 
out in the following April. 

Ice confined, as it is between bridge piers, ex- 
ats a great pressure in expanding, but it seems 
doubtful whether such a force acts, to any great 
extent against a dam in this latitude when the 
shores of the reservoir are sloping. There are 
many weak mill dams against which ice presses 
ech winter and, yet, we do not hear of their 
being destroyed. Until we have some more in- 
formation on this subject, based upon experi- 


ment or observation, the writer inclines to the 
view that in this latitude, ice pressure need not 
be considered in designing a dam to be built at 
a narrow part of a valley, to form a reservoir 


with sloping shores. 


dow 





The Maximum Dimensions of Ships.* 
py Sir WILLIAM H. WHITE,t Hon. M. Soc. N. A 
and M. E. 

It has been thought desirable to initiate a dis- 
cussion on probable growth in dimensions of 
ps and I have been requested to introduce the 
biect. Having given close attention thereto for 
many years I have acceded to this request, and 
tave prepared the following notes which may 
serve as a basis for discussion, although they do 
not profess to cover the whole ground which may 
be discussed. 

What seem to be chiefly needed are reasoned re- 
plies to certain questions: 

(1) Is it probable that the dimensions of ships 
will continue to grow at the rapid rate which has 
prevailed in recent years? 

(2) Will an upper limit to the sizes of ships be 
reached? 

(3) What consideration, if any, are likely to de- 
termine such a limit, for either merchant ships or 
warships? 

Since wood ceased to be the chief material for 
shipbuilding and steam began to supersede sail- 
power—say about 60 years ago—there has been 
acomplete revolution in the design and construc- 
tion of ships and an increase in size and speed 
which was undreamt of by our predecessors. Sirice 
the present century began, the rate of growth in 
dimensions has been much accelerated. This 
will be seen from the two tables appended. Ta- 
ble I summarizes progress made in the sizes and 
speeds of transatlantic steamships during the 
latter half of the nineteenth century; it also en- 
ables progress during that period to be compared 
with corresponding progress during the last ten 
years. Table II deals similarly with armored war- 
ships. In view of the greatly accelerated rate 
of increase in dimensions which has occurred 
during the present century and is indicated by 
these tables, one may well ask, whereunto will 
this thing grow? 

In endeavoring to answer that question some 
persons resort to simple graphic methods. Dates 
of construction are used as abscissas and lengths 
(or tonnages) of ships employed as ordinates. On 
these data, curves have been constructed whose 
production, in a tentative fashion, is expected to 
furnish some indication of what will probably be 
the dimensions of the largest ships, say, 20 or 30 
years hence. Personally, I have no great confi- 
dence in this method. It has no scientific basis, 
tt pees upon an assumption that materials and 
Bethods of construction, as well as systems of 








*See Enginc-ring News, May 11, 1899, and En- 
sineering Record, May 13, 1899. . : 
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thumb” or more or less arbitrary extension of 
curves such as have been described; it requires 
an application of scientific analysis to past ex- 
perience, and when this has been done the fore- 
cast based upon such analysis must necessarily 
be open to question, and may be falsified by sub- 
sequent events. In these circumstances caution 
is necessary and differences of opinion are justi- 
fiable. 

Probably the most useful procedure will be to 
make a detailed statement of facts and principles 
which will, for the most part, command general 
assent; and in doing so it may not be out of place 
for me to state my own conclusions on points of 
controversy. 

I. GROWTH IN DIMENSIONS.—It will be agreed 
that the law of growth in dimensions has operated 
hitherto on all classes of ships and that its action 
has on the whole been beneficial. Members of 
this society treat as axiomatic the statement that 
economy in propulsion and over-sea transport has 
been and always will be promoted by increased 
dimensions. The actual influence of such an in- 
crease has, in many cases, been masked or made 
less obvious by concurrent changes in other fac- 
tors and features of ship-construction, but it has 
been none the less felt. Stronger materials of 
construction have been made available; more ef- 
ficient types of machinery and propellers have 
been devised; higher steam-pressures have led to 
greater fuel-economy; and higher rates of revolu- 
tion have favored relatively lighter propelling ap- 
paratus. But after each such improvement has 
been introduced and utilized, the law of growth 
in dimensions has inevitably reasserted its claims 
on naval architects, and been again brought into 
operation in order to secure still further advan- 
tage in respect of speed, carrying power, or other 
features of ship design. Successive vessels be- 
longing to each and every class have been made 
larger than their predecessors. 


Excellent illustrations of this general law may 
be found in the development of the smaller classes 
of war-vessels during the last 20 years. In 1892, 
as Director of Naval Construction, I prepared the 
first design for so-called “torpedo-boat destroy- 
ers” of which so much has since been heard. For 
the services then contemplated the dimensions 
thought most suitable were: length, 180 ft.; 
breadth, 18 to 19 ft.; displacement about 250 tons. 
The speed on trial was fixed at 26 to 27 knots, 
and this was sufficient for the purpose the ves- 
sels were designed to serve, viz., the destruction 
of then existing torpedo boats, which were of 
smaller size and less speed. At that date locomo- 
tive boilers were in general use for torpedo ves- 
sels, although water-tube boilers were coming 
into prominence. Marine steam turbines were 
not known, and quick-running reciprocating en- 
gines were necessarily employed. Our knowledge 
of screw propellers driven at rapid rates of revo- 
lution was much less than at present. Oil fuel 
was not a practical proposition. Mild steel was 
the best material available. 

During the last 19 years the destroyer type has 
been developed in size and speed and, although 
the name has been retained, the services for 
which later vessels have been designed, have not 
been limited to or even principally concerned 
with torpedo-boat destruction. In fact the latest 
vessels in size and armament have grown into 
practical identity with the seagoing torpedo gun- 
boats (sharpshooters) which I designed in 1887-8 
for the Royal Navy as the smallest self-support- 
ing ocean-going type. In speed the later vessels 
are much superior to torpedo gunboats of earlier 
date, and this has been made possible by the use 
of steam turbines, water-tube boilers, oil-fuel, 
stronger steel and other improvements. There 
is even now a considerale diversity of opinion 
as to the value of exceptionally high speed in the 
type; but in all cases the law of increase in 
dimensions has prevailed, and vessels classed as 
destroyers (really sea-going torpedo gunboats) 
range in speed from 26 to 35 knots, the largest 
having displacements of about 1,000 tons. 


tons and 12 to 13 knots speed: vessels now build 
ing are 240 ft. long, of 1,000 tons displacement 
when submerged, and the estimated surface speed 
is 18 to 20 knots. 

The same general law has been at work in the 


mercantile marine. For each class the average 
size of ship has been increased, and the fact 
is apparent in every statistical “return” of the 


movements of shipping. In 1860 the average gross 
tonnage of ships (exceeding 100 tons) on the 
Register of British Shipping was 340 tons: in 1870, 
580 tons; in 1880, 1,250 tons; in 1890, 1,570 tons 
in 1902, 2,200 tons. Since the Canal was 
opened the average size of the vessels passing 
through it has grown steadily; the same may be 
said of the vessels passing through the Sault Ste 
Marie Canal. Every “return” of ships entering 
and leaving the great ports of the world tells the 
same tale of growth in dimensions and tonnage 
Each annual statement of shipbuilding through- 
out the world furnishes an illustration of the 
working of this law. Many small ships continue 
to be built but there is an universal upward tend 
ency in size. 


Il. FEW 


Suez 


GREAT SHIPS It must be noted 
however, tha notwithstanding the remarkable 
developments «. the last ten years, the number of 
ships of extremely large dimensions is relatively 
few. These great ships naturally attract most 
attention; they are admittedly essential to the 
performance of special services; but the carrying 
trade of the world is mainly done by vessels of 
moderate dimensions. The British mercantile 
marine in 1910 owned 11,495 steel ships of 100 tons 


(gross) and upwards. Of these only 328 ships 
individually exceeded 7,000 tons (gross), 107 ex- 
ceeded 10,000 tons and 20 exceeded 15,000 tons 
At the same date there were about 5,000 steel 
ships on the British register of from 2,000 to 
6,999 tons gross individual tonnage, and over 
6,000 ships of from 100 to 1,999 tons. This enor- 


mous preponderance in numbers of ships of mod- 
erate dimensions has resulted from the operation 
of purely commercial considerations, which have 
similarly influenced all mercantile marines 
Whatever may be the future growth in size of 
the largest ships built for special services, the 
bulk of the maritime business of the world will 
always be done by ships of relatively moderate 
dimensions, and they will continue to be the 
largest contributors to the revenues of port and 
harbor authorities. This fact, as will be shown 
hereafter, may have an important influence upon 
the upper limit of dimensions of merchant ships. 





III. CONSTRUCTION LIMIT OF SIZE NOT 
REACHED.—Naval architects will agree that, 


provided the money is forthcoming for building 
still larger ships, their construction will be pos- 
sible, and that considerably increased dimensions 
will present no serious difficulty even if the ma- 
terials for shipbuilding already available were not 
improved upon. Before iron was substituted for 
wood as the principal material for shipbuilding 
there was a period—within the recollection of the 
writer and many of his professional brethren 
who are still actively at work—when an upper 
limit of size and engine power seemed to have 
been reached in wood-hulled ships. Since that 
date the metallurgists have made great advances 
and progress is still being made; and on this 
side there is no bar to immediate and considerable 
increase in the dimensions of ships. The margin 
of possibility indeed appears to go far beyond 
any probable demand. 

IV. HARBOR LIMITS ON DRAFT.—Existing 
physical conditions in the seaports, harbors and 
docks of the world, necessarily impose limits on 
the draft of water of ships. Much has been done, 
at great cost, to improve accommodation and to 
provide increased depths of water; but it is well 
recognized that the increase in dimensions of 
ships above described has been chiefly in lengths, 
breadths and moulded. depths; the increase in 
drafts of water when fully laden has been rela- 
tively small. This is made clear by the figures 
in Table L Since 1599, the lengths and depths of 
transatlantic steamships have been increased 
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about 30%; breadths have been increased nearly 
40%, but deep load-drafts by only 10%. 

This disproportionate increase in draft of water 
has imposed difficulties and disadvantages on the 
work of ship-design which need not be dwelt upon 
in this gathering. Shipowners find themselves 
debarred from loading many existing vessels to 
the full drafts to which they might be safely 
laden, were there sufficient depths of water at 
terminal ports and were cargoes available. The 
earning powers of ships are thus lessened, and in 
these circumstances it is natural that a demand 
should have arisen and should still continue, for 
greater depths of water and better accommoda- 
tion for ships of the largest size. 

While shipowners and shipbuilders urge upon 
, authorities and proprietors of harbors and docks 
the necessity for prompt and liberal action, the 
latter may well be pardoned if they do not imme- 
ately respond to the demand, but require evidence 
that the large expenditure which would be needed 
to carry out these great engineering works will 
be followed by a corresponding and adequate in- 
crease of revenue. The difference in point of 
view is natural and inevitable. It is idle for 
those who are interested in ship-development to 
ignore or treat as unreasonable this attitude of 
dock and harbor authorities who are responsible 
for a return to investors on the enormous capital 
sums administered by them. Of course there are 
some great works which may be and are properly 
treated as national rather than private or local 
enterprises. The Ambrose channel at New York, 
the St. Lawrence, and the Kiel canal furnish ex- 
amples; but such enterprises are exceptional in 
character and are avowedly undertaken for the 
benefit of the community as a whole, or for 
strategical reasons which lie outside the present 
discussion, 

V. INCREASED BERTH ACCOMMODATIONS 
PROVIDED.—Up to the present time the response 
made to the appeal from shipowners for increased 
accommodation for larger ships by authorities of 
the great seaports of the world has been neither 
niggardly nor unsatisfactory. At the present 
moment extensive and costly works are in prog- 
ress which will provide accommodation for the 
largest ships now building, and leave some mar- 
gin for further developments. The Ambrose 
Channel into New York, and the new docks pro- 
vided at that port for the great transatlantic 
liners furnish illustrations of the foregoing 
statement. At Liverpool and Southampton cor- 
responding works are in course of performance, 
while still larger schemes are contemplated. 

It is not necessary to amplify this list, be- 
cause it is a matter of common knowledge that 
all over the maritime world the same policy is 
being followed. Immense sums are being ex- 
pended on improvements and extensions of docks 
and harbors, as well as on the approaches 
thereto, both by governments and by proprietary 
bodies. One of the latest and largest schemes of 
this nature is that for the River Thames. From 
reports issued by the new Port of London Au- 
thority, it appears that the estimated outlay for 
making the dock and channel accommodation of 
the Port of London suitable for the existing trade, 
and for providing a proper margin to meet future 
developments, will be about 14% millions sterling 
(over $72,000,000.) 

VI. RETURN ON COST OF HARBOR IMPROVE- 
MENTS.—The marvelous growth of the world’s 
commerce in modern times has enabled these 
great engineering works to be undertaken 
hitherto under conditions which have, in most 
cases, either yielded fair returns to investors in 
dock and harbor securities, or which have been 
considered by governments beneficial to the whole 
nation and worthy of adoption irrespective of the 
return upon capital expenditure. 

In many cases this question of dock accommo- 
dation has been treated by great corporations, 
such as railway companies, as parts of their 
schemes of operations rather than as independent 
undertakings. Modest returns have been accepted 
on large sums expended upon docks, because the 
existence of that accommodation has led to such 
an increase of earnings on the system considered 
as a whole, as justified the expenditure on docks. 

The growth of traffic in most of the great sea- 
ports has also enabled earlier docks to be fully 
utilized by vessels of smaller dimensions than 
those for which the latest docks have been con- 
structed. But, while this has hitherto happened, 
it seems not improbable that a point may be 
reached beyond which dock and harbor authorities 
will not care to go in expenditure in order to meet 
further increase in dimensions and drafts in a 
relatively small number of the largest ships; and 
it is well understood that this consideration par- 
ticularly applies to increase in draft of water, 


since the cost of dredging grows rapidly with 
increase of depth. 

It is not necessary to amplify this list 
of what the limit of depth of water will be in 
future. For the moment 40 ft. of water at low 
tide seems to be the maximum contemplated; and 
most ports are content with less, especially when 
there is a good rise of tide. Keen rivalry between 
great seaports has hitherto greatly influenced 
both policy and performance on the part of au- 
thorities, and has given shipowners and ship- 
builders practically what they have demanded. In 
the end, however, commercial considerations must 
prevail, and dividends must be earned by docks 
and harbors as well as by ships. 

In dealing with this matter, therefore, the con- 
flicting claims and interests of all who are con- 
cerned not only with shipping, but with docks, 
harbors, etc., must have due consideration. The 
advantages to be obtained by the whole com- 
munity, and not the profit of a particular section, 
ought and will determine what is done eventually. 

VII. DIMENSIONS OF RECENT LOCKS AND 
DOCKS.—The following brief summary of facts 
relating to the dimensions of locks and dock 
entrances recently constructed or now in process 
of construction may be of interest as indicating 
the outcome of inquiries set afoot by responsible 
authorities in regard to the provision of suitable 
accommodation for the largest ships likely to be 
built. On the Panama Canal the I¢sks are 1,000 
ft. long, 110 ft. wide, with 40 ft. of water over the 
sills. On the reconstructed Kiel Canal the locks 
are to be 1,080 ft. long, 147 ft. wide, with 36 ft. 
of water over the sills, but provision has been 
made.in the structures for increasing this to 46 
ft. if required hereafter. The new Gladstone 
Dock at Liverpool is to be capable of receiving the 
Cunard steamship “Aquitania” when she is com- 
pleted, and still larger vessels; it is really part of 
a great scheme of dock extension. This dry-dock 
will be 1,020 ft. long, 120 ft. broad, with 44 ft. of 
water on the sills at high water, ordinary spring 
tides. On the Clyde, a dock of nearly the same 
dimensions as the Gladstone Dock is now under 
construction, with 36 ft. of water on the sills at 
high water, but the rise and fall of tide is less 
than at Liverpool. The Port of London Authority 
contemplates the construction of a dock 1,000 ft. 
long, 120 ft. wide, with 40 ft. of water over the 
sills. At the new naval base which the British 
Admiralty are constructing at Rosyth (Firth of 
Forth), the plans originally provided for a lock 
850 ft. long, 110 ft. wide, with 36 ft. of water at 
low tide, and for a dry-dock of similar dimensions 
except that it was to be 750 ft. long. It is under- 
stood that some increase in length and breadth is 
probable. 

Approach channels have been deepened con- 
siderably. A depth of 40 ft. at low water is 
to be secured throughout the Ambrose Channel; 
at Southampton, access is to be secured at all 
times for ships drawing 34 to 35 ft. At Liverpool 
the minimum depth of water at low tide in the 
“cut” through the bar of the Mersey is maintained 
at 30 ft. On the St. Lawrence, works in hand are 
intended to give a minimum depth of 35 ft. from 
Montreal to the sea—a marvelous change from the 
minimum of 10 to 12 ft. formerly existing on that 
river during the greater part of the navigation 
season. On all sides there is and has been recog- 
nition of the need for ample depth of water. 

VIII. MARGINS IN DIMENSIONS OF EN- 
TRANCES.—When the foregoing particulars for 
locks, docks and approach channels are considered 
in the light of dimensions of ships given in Tables 
I. and II. it will be seen that the margins pro- 
vided in most of the recent engineering works 
are not very great in regard to length and 
breadth, although they are expected to prove suf- 
ficient for many years to come, because of the 
commercial considerations above mentioned. To 
the lengths of ships tabulated must be added 
about 30 to 35 ft. in order to obtain the lengths 
“over all’; and in regard to breadths it is obvious 
that good working clearances in breadth are de- 
sirable for ease and safety of handling these 
enormous vessels when passing through dock 
entrances. 

This is the more necessary because of the mod- 
ern tendency to increased height and bulk of 
superstructures in which much of the passenger 
accommodation is situated. The effect of wind on 
the broadside in such cases is considerable and 
on that account, as well as the great effect which 
tidal currents may have on ships of enormous 
length, relatively wide entrances are needed in 
order to facilitate docking. As to draft of water, 
the figures given for merchant ships must be 
supplemented by about 2 ft. to insure sufficient 
depth of water under the keels for safe passage 
over the ground at low speeds. For warships, the 
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with safety to themselves. Even in the terminal 
ports of the transatlantic steamers difficulties are 
necessarily experienced, and although they have 
been overcome so far, they must 
by any further increase of size. 

X. CONDITIONS AFFECTING WARSHIPS AND 
CARGO VESSELS.—For cargo steamers and war- 
ships no such fixed conditions or terminal ports 
exist. The former class are built to seek cargoes 
everywhere and to deliver them wherever desired 
Consequently experience has led to the adoption 
of relatively moderate dimensions and draft of 
water, in order that their possible field of opera- 
tions may be extended widely. 

Warships are designed to operate from special 
bases, but they must find great advantage from 
being able to enter and utilize other harbors or 
sheltered waters where the depth of water is mod- 
erate. It is desirable also that they should be 
capable of proceeding to any place where an 
enemy can be found, and thus enlarge to the 
utmost their field of operations. Moderate draft 
of water is therefore an important feature of war- 
ship design; and the tendency in recent years toa 
considerable increase in the deep load-drafts of 
warships is, from this point of view, objectionable. 
As above stated the “sinkage” of modern warships 
(from normal to deep load-draft) is frequently 4 
to 5 ft.; and although this fact may be ignored in 
statistical returns it must seriously affect the 
practical working range of action of the ves 
sels in war-time. 

In respect of draft of water, the United States 
Navy formerly favored shallowness—indeed in- 
sisted upon it—although naval architects did not 
fail to point out the penalizing influence of that 
restriction. It will be interesting to be told why 
this remarkable change of attitude has been 
made. 

It is notorious that some of the most recent cap- 
ital ships added to war-fleets cannot, when fully 
laden, find shelter in harbors which have been 
built primarily and at great cost to serve as naval 
bases, and they cannot be placed in many existing 
ary-docks, in case of injury in action, because of 
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4 few remarks may be added respecting the 

: and second of these supplementary gains due 
- er size in passenger steamships. 

P csehennnce of speed in rough seas and storms 
obviously affected by the relative dimensions of 
Storm waves in the Atlantic 
Oegan and elsé where attain certain maximum di- 
mensions. TH observations of Dr. Scoresby, 
Lieut. Paris, and others have enabled us to accu- 
mulate a great body of information respecting the 
ses and speeds of ocean waves, and more than 
years ago, | brought these facts together in 
ine ‘Manual of Naval Architecture.” Certain addi- 
tions to Our knowledge of wave-phenomena» have 
been made since that date, but the main facts 
remain substantially as I stated them in 1877 for 
the information and guidance of naval architects. 

Qcean waves have not grown in size because 
arger ships have been built; and obviously there 
must be an upper limit of size, beyond which, so 
faras maintenance of speed is concerned, further 
increase in the dimensions of ships will have little 
or no effect upon regularity of performance of 
service between terminal ports. I have pre- 
yously recorded my opinion that this upper limit 
of size has been reached for the transatlantic ser- 
vice in the “Mauretania” and her sister ship, and 
I will now briefly state certain facts on which 
that opinion is based. 

The “Mauretania” has averaged for a whole 
year, on 30 consecutive passages (15 voyages) 
westward and eastward, in all weathers and under 
varying and uncontrollable conditions of ser- 
vice, a mean speed of 25.5 knots. The highest 
mean speed going west was 26.06 knots; coming 
east it was 25.89 knots; the lowest mean speed 
was 24.92 knots in both directions. This regular- 
ity of performance has been repeated during ser- 
vie in two following years, the average mean 
speed being 25.25 knots and 25.1 knots, respec- 
tively. In the series of passages made between 
February and August this year the total number 
of revolutions of the screws during each passage 
varied only 2% above or below the number of 
revolutions per passage deduced from an aver- 
age for all the passages, These figures may be 
left to speak for themselves. A closer approach 
to regularity of performance on the transatlantic 
service can hardly be realized whatever may be 
the sizes of the ships employed. 

Experience proves also that in the Cunarders 
the limit of speed at which they can be safely 
driven in heavy seas is not fixed by their size, 
engine power, or general structural strength, but 
ty considerations of the serious damage which 
might be done to fittings and navigational ap- 
Dliances as well as to the officers and crew em- 
Ployed in navigating the ships, and of the safety 
of passengers if the ships were driven at high 
Speed against heavy seas. No prudent command- 
ing officer is likely to incur unnecessary risks in 
these directions; and so there comes a time when 
the vessels are not driven at full speed against 
heavy seas but are slowed down until the weather 
moderates. This will always remain true what- 
ever the sizes of ships may be. 

In regard to steadiness in a seaway, long ex- 
Perience has shown that ships of less size may 
te more free from heavy rolling in a seaway 
ae larger ships, if the latter are en- 
= oe greater stiffness and consequently 
Ss et re quickly when rolling. Speaking on the 
= : numerous personal observations made on 
both ¢ oyages, | can testify that this is the fact 
or merchant ships and for warships. In re- 
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havior and period of oscillation for a new ship; 
but that fact in no way contradicts the general 
statement made above, that large dimensions are 
not necessary to secure moderate rolling and easy 
motion. 

In modern warships of the largest types, as I 
pointed out in the paper read last year to this 
society, the periods of rolling oscillation are ac- 
tually less than the corresponding periods for 
smaller ships which preceded them; and it is cer- 
tain that, as a result, the larger ships must prove 
less steady gun-platforms than their predecessors 
under the influence of ocean storm waves, such 
as are frequently encountered. 

XII. LARGER DIMENSIONS AND COMMER- 
CIAL CONSIDERATIONS.—In view of the fore- 
going statements it becomes apparent that larger 
dimensions are not essential to good behavior at 
sea, and that increase in length and weight be- 
yond the “Mauretania” is not necessary in order to 
secure maintenance of speed on long ocean pas- 
sages. It would appear therefore that the main 
determining factor in regard to maximum di- 
mensions for future mercantile vessels must be 
found on the commercial side and not on the tech- 
nical. If ships cannot be made to pay dividends 
on the capital sums invested in them—after meet- 
ing working expenses and cost of upkeep, and 
making due allowance for insurance and depreci- 
ation—they are not likely to be built. 

The first cost of transatlantic passenger steam- 
ers has been increased enormously during the 
last 40 years. In 1874, a 15-knot steamer cost 
$1,000,000; in 1889, a 20-knot steamer cost $1,- 
875,000; in 1893, a 22-knot steamer cost about 
$2,750,000; in 1899 the “Oceanic,” of 20.75 knots 
with relatively good cargo capacity, cost $3,500,- 
000; four years later a 23-knot steamer of about 
the same dimensions as the “Oceanic” cost $4,000,- 
000. For later ships, authoritative figures have 
not been published, but certain statements indi- 
cate approximately the sums which have been 
spent upon them. The British Government 
granted to: the Cunard Co. a loan of $13,000,000 
toward the construction of_the “Lusitania” and 
“Mauretania,” and it is understood that the actual 
cost of the two vessels exceeded that amount. 
The outlay on the “Olympic” has been put at about 
$7,500,000 by men who had exact knowledge of 
what she has cost. The Hamburg-American and 
Cunard steamships now building would, on this 
basis, represent an expenditure of about $8,750,000 
per ship. There can be no doubt that experienced 
men who guide the policy of these three steam- 
ship companies have reached~the conclusion that 
even such huge expenditure as these figures indi- 
cate will, on the whole, prove advantageous to 
the owners and lead to increased revenue. 

It is not my purpose to attempt even the rough- 
est estimate of earnings or working expenses for 
the new vessels. On the other hand, it may be 
well to call attention to certain facts and opinions 
which are already public property and which bear 
on the subject. In 1902 a committee appointed 
by the British Government to consider and report 
on the employment of mercantile cruisers and the 
subsidies proper to be paid for the services of 
such ships, expressed the opinion that commercial 
companies would require to be paid annual sub- 
sidies for swift steamships in order to make good 
“the loss which would be sustained in peace time 
for running such vessels.” For ships having a 
sea-speed of 25 knots the committee considered 
that the annual subsidy ought to be 15% of the 
first cost; for 23-knot vessels, 8.6%; for 20-knot 
vessels, 2.6%. The essential point in this recom- 
mendation was that extremely fast vessels could 
not be worked without loss, and that if they were 
to be made available for use as auxiliary cruisers 
in war, annual subsidies should be paid. National 
sentiment was strongly in favor of recovering 
ownership of the swiftest ocean steamships for 
Great Britain; Parliament approved that action; 
an agreement was made with the Cunard Company 
to build the “Lusitania” and “Mauretania”; an 
annual subsidy of $750,000 was arranged; and the 
loan above-mentioned was granted at 2%%, to be 
repaid in 20 years. Only the owners of these two 
vessels can know whether or not they have earned 
dividends and it is their concern alone. It is note- 
worthy, however, that no attempt has yet been 
made to surpass these vessels in speed, and that 
the five ships of greater size for which particulars 
are given in Table I. are intended to be slower 
than their predecessors. They may, in fact, be re- 
garded as the latest developments of the “inter- 
mediate” type of transatlantic steamships, rather 
than as additions to the series of “express” pas- 
senger steamers in which very little cargo is car- 
ried, of which the Cunarders are the latest ex- 
amples. 

The essential characteristics of the “intermedi- 
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ate” type of steamships are moderate speed in 
proportion to length and displacement, and the 
association of large passenger accommodation 
with a considerable cargo capacity. Moderate 
speed, of course, permits of relatively moderate 
engine-power, lessens the coal-bill and engine 


room expenses, makes less demands for space for 
engines, boilers and fuel, and leaves free for other 
uses a larger proportion of the internal capacity 
than in express steamers. All these differences 
obviously tend to increase net earnings in 
sels of the intermediate type relatively to express 
steamers of equal size, but much higher speed; 
provided that passengers and cargo can be ob- 
tained. On the other hand, if cargoes are obtained 
which utilize the full dead-weight capacity of a 
very large steamer of the intermediate type, it 
may happen that the period of detention in port 
may be considerably in excess of that required for 
the passenger service and for recoaling. 
consequence there may be so considerable 
crease in the time spent in port 
capital is unproductive—as will seriously diminis! 
the net earnings. Every one agrees that for large 
and costly ships a quick “turn round” is of vital 
importance to commercial success and the 
ment and discharge of large cargoes must 
fere with that procedure. 


It is not my purpose to attempt any detailed 
discussion of this branch of the subject, nor have 
I the experience which would enable me to do so 
Speaking to naval architects, however, it may be 
permitted to make a brief statement which will 
illustrate the points last raised, and show the 
essential differences between the “Mauretania” 
and “Olympic.” Let it be assumed that the two 
ships start at the same deep load-draft—34 ft. Al- 
lowing for differences in speed and engine-power 
the coal burnt for propulsion on a transatlantic 
passage by the “Olympic” at 21 knots would be 
about 70% of that required for propulsion by the 
“Mauretania” at 25 knots. For other purposes the 
daily coal consumption of the “Olympic” would 
rather exceed that of the “Mauretania” because of 
her larger size and greater number of passengers 
The duration of the passage would be about 20% 
longer for the “Olympic” and on this basis the 
dead-weight cargo capacity of the “Olympic” at 
the load draft assumed for both ships would prob- 
ably exceed that of the “Mauretania” (roughly) by 
10,000 tons. 
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This is obviously a potential source of larger 
earnings, provided cargoes can be secured and 
dealt with in port without objectionably long 
detention. It may be doubted whether this full 


cargo capacity would be frequently utilized, even 
coming eastward, and going westward there 
would be no prospect of its utilization under the 
conditions of actual transatlantic service. If not 
so utilized the vessel could of course be worked at 
lighter draft, or could carry coal from England 
for the voyage out and home, or be otherwise dealt 
with. On the other hand, the under-water form 
would always remain that which was selected as 
appropriate to the carriage of a large dead- 
weight; and if the provision made for cargo had 
been less it would have been possible to produce 
a vessel of smaller displacement and less cost hav- 
ing the same speed, with reduced working ex- 
penses and equal passenger accommodation. These 
remarks are made in no spirit of criticism. Those 
who were responsible for the construction of the 
“Olympic” are undoubtedly masters of all details 
of shipping and ship management, while I am only 
an outsider in mercantile affairs and necessarily 
regard the problem from the point of view of a 
naval architect. Even that point of view should 
not be ignored, however, and it will have an in- 
fluence on the future developments of mercantile 
steamships. 


XIII. HUGE WARSHIPS IN TIME OF WAR.— 
For warships, other considerations than those of 
first cost and cost of maintenance must determine 
the maximum dimensions which should be adopted. 
Their case is, therefore, distinct from that of 
merchant ships and must be considered on its 
merits. Advocates of further increase in size and 
cost of warships take a different view and argue 
that because a few mercantile steamships have 
reached dimensions far in excess of those attained 
by warships, therefore it is reasonable to follow 
a similar course in warship construction. This ar- 
gument has already been dealt with indirectly in 
Section X. The comparatively few merchant 
steamers of very large dimensions now in exist- 
ence have been built for special service between 
known terminal ports, whereat proper accommo- 
dation for them has been provided. Their employ- 
ment consequently differs radically in character 
from that of warships which are intended to seek 
out and find an enemy wherever he may be, In 
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order to secure success, therefore, each navy needs 
a considerable number of ships, and the draft of 
water of individual vessels ought to be moderate 
in order that their field of possible operation 
should be large. 

Warships are also exposed to special risks, to 
which there is nothing corresponding in the ser- 
vices for which great mercantile steamers are 
constructed; and as a consequence it is essential to 
provide for considerable numbers as well as for 
individual power in the constitution of each fleet. 
It is admittedly a correct definition of the prob- 
lems involved in the arrangement of an “estab- 
lishment” for any navy, to say that it must rest 
on a definite plan of campaign, the fulfilment of 
which requires the construction of a certain num- 
ber of ships of various types suitable for various 
services, and ranging from capital ships—form- 
ing units in squadrons and fleets—down to the 
smaller classes of armed vessels and the fleet 
auxiliaries. For each fleet of capital ships it is 
necessary to arrive at a decision as to the best 
distribution of the total sums to be expended on 
construction and subsequent maintenance; and in 
reaching such a decision regard must be had to 
the special risks incidental to modern naval war, 
as well as to the necessities of naval operations 
which must demand the capability of either con- 
centrating or distributing the force as the varying 
conditions of a campaign may require. Problems 
such as these naturally, indeed necessarily, give 
rise to different solutions, and there is room for 
various opinions as to the best possible arrange- 
ments in proportion to total expenditure. My 
personal opinions on the subject were expressed 
in the paper on “Armaments of Battleships” last 
year.* It may assist the present discussion if they 
are briefly summarized. 

(a) Multiplication of the heavy-gun positions 
in capital ships, and of the number of such guns 
carried by individual ships, has necessarily in- 
volved increase of lengths and displacements. 

(b) Concurrently with this alteration of arma- 
ment there has been an increase in speed and fuel 
supply: this has involved further increase of size. 

(c) Modern capital ships—with heavy-gun arm- 
aments and great weights of armor placed high 
above water—must be endowed with considerable 
initial stability in order to possess a reasonable 
range of stability under ordinary peace conditions. 
Hence they have been made very broad in rela- 
tion to their drafts of water—even after allow- 
ance is made for the increase in draft (deep laden) 
—as compared with their predecessors. 

(ad) Their moderate range of stahility (when in- 
tact) gives to these ships a less margin of safety 
when injured in action by gun-fire; and, in many 
instances, the distribution of the armor is of a 
character that adds to this risk, because it leaves 
without protection large areas of the sides which 
are reckoned as water-excluding in calculations 
of stability, although they can be rapidly riddled 
and destroyed by shell-fire with high explosives. 
In later designs the areas which are armor-pro- 
tected have been considerably increased; but the 
addition to the weight of armor placed high above 
the water-line has necessarily been accompanied 
by a rise in the position of the center of gravity 
of the ships. The breadths have been still further 
increased in proportion to the drafts, and even 
then the range of stability in the intact condition 
is very moderate. 

(e) Modern warships, notwithstanding their 
greater size, are not, and cannot be as steady gun- 
platforms as their predecessors; because their 
great initial stability causes them to have rela- 
tively short periods of oscillation. As a conse- 
quence they are more likely to be set rolling by 
ordinary conditions at sea. Experience has shown 
them to be less steady in a seaway than ships of 
earlier date and sma.'er size. Some of these ships 
are so large in relation to the available dry-docks 
that their bilge keels are either very shallow or 
non-existent at the midship portions of the length; 
and as a consequence the check upon rolling is 
greatly reduced. 


rccosieriahaenndnchaigpinicaennetesinssinsnpibeion tant 
{*Engineering News, Dec. 15, 1910.] 
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(f) The development of under-water attacks 
proceeds rapidly. Torpedoes are now larger, have 
greater charges, are much faster and can be used 
at much longer ranges. Submarine mines have 
been used with great effect in actual warfare, 
and will be used in future with greater effect. 
Submarines have been developed, and are now 
being made of dimensions, speed, and radius of 
action which probably enable them to act as aux- 
iliaries to fleets over considerable areas of oper- 
ation. Advocates of very large dimensions in war- 
ships admit that one successful under-water at- 
tack will probably put the largest warship out 
of action. It cannot be questioned that the in- 
crease in length and speed of recent ships will 
necessitate an increase in the intervals between 
successive ships in the line of battle, and the dan- 
ger of successful under-water attack will be in- 
creased because both individual ships and the line 
of battle formed by a certain number of ships must 
be made longer. 

(gz) In view of the foregoing considerations, it 
appears to be desirable to put a limit upon the 
size and cost of individual warships, and the con- 
centration of so many guns in a single ship; be- 
cause a single successful blow may bring about a 
serious proportionate loss to a fleet by one ship 
being put out of action. Moreover, the withdrawal 
of a single ship from a fleet, for temporary em- 
ployment on detached service, would involve a 
serious loss of power which, with more numerous 
vessels, would be avoided. 

(h) Special dangers must be incurred by the 
multiplication of heavy guns and of magazines 
placed below them. Some of these magazines are 
necessarily in the neighborhood of boiler-spaces 
or bunkers, where high temperatures are unavoid- 
able. No doubt the dangers are lessened by fitting 
appliances for keeping magazines cool and by 
other devices; but although lessened they are not 
absolutely overcome and the risk of explosion—as 
sad experience proves—remains. The loss of the 
“Liberté,” which is universally deplored, following 
upon a previous accident to the “Jena,” demon- 
strate the possibility of possible and sudden de- 
struction in this fashion of the largest ships and 
furnishes a fresh argument against “putting too 
many eggs in one basket.” 

My personal conviction, based upon long-con- 
tinued study of the problem, is that the wiser 
course in warship building would be found in a 
return to more moderate dimensions and a re- 
duced unit-cost for capital ships. Experience has 
established the fact that, without having resort to 
the extreme dimensions which have recently found 
favor, it is possible to produce capital Ships which 
shall be powerfully armed, well protected, steady 
gun-platforms, capable of fighting their guns in 
all weathers when actions could take place, and 
able to maintain their speed in rough water. 

The value of high speed in capital ships has 
been much discussed, but it really opens up a 
separate field into which it would be undesirable 
to enter now. ' 

Suffice it to say that with equal speed a reduc- 
tion in the number of heavy guns carried in a 
single ship such as I advocated last year, would 
enable considerable reductions to be made in size 
and cost; and that, for a given total expenditure 
on the first cost of a fleet or squadron, a more 
formidable and flexible force could, in my judg- 
ment, be obtained, with greatly reduced risks from 
either gun fire, under-water attacks or magazine 
explosions. It would probably be true, that the 
more numerous fleet would cost more for manning 
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Diesel Engines for a German Battleship—At 
the Nuremberg works a Diesel engine of six cy! 
inders, to develop 12,000 HP., has been designed 
the intention being to install it in a large Ger- 
man battleship. The engine has been designed 
so that each set of three cylinders is self-con- 
tained and forms a complete machine capable of 
working independently; the first set has been 
constructed and has during the past week or two 
been running in the shops. So far as can be 
shown by so short an experience, the results 
have been satisfactory, and the favorable fact 
has been deduced that with a six-cylinder engine 
instead of the power developed being 12,000 HP, 
some 16,000 HP. will be obtained with ease—i. e. 
over 2,500 HP. per cylinder. This engine is of the 
two-cycle double acting type of the usual Nurem- 
os construction. It is thus similar to those of 
1,500 HP. and 1,000 HP., which have been built 
for the Hamburg-American vessel and the Woer- 
mann liner. 

Another of the chief firms of Diesel engine 
manufacturers, Messrs. Sulzer Brothers, of Win- 
terthur, Switzerland, have definitely decided to 
adhere to the single-acting principle for all 
Diesel engines. In these works a two-cycle four- 
cylinder stationary engine of 2.400 B. HP. has 
completed its trials, while a single-cylinder ma- 
rine engine of 2,000 HP. is now being constructed 
also oeepe oeting: all the castings have been 
made and the engine is at present in course of 
erection. It will be an entirely independent re- 
versible engine, and will represent the largest 
ee in one cylinder which has yet been built 
© work on the single-acting principle. 

After five years’ work on the subject Messrs 
Sulzer have now completed a locomotive which 
is driven by a Diesel engine, and trials are to be 
begun very shortly. Perhaps in no application 
of the Diesel motor are the difficulties encoun 
tered so great, or the possibilitics of economy 
so high, as in its employment for driving loco 
motives. and the results of these trials will b 
watched with great interest— {.ondon Time 
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It is seldom that we have 


Mr. Lindenthai ‘he privilege of presenting 


on the to our readers a paper of such 
Quebec Bridge great interest to the en- 
Competition. gineering profession as a 


> 


whole as the contribution by 
Mr. Gustav Lindenthal on the Quebec Bridge 
Competition appearing in this issue. As our read- 
tts know, this was the most important interna- 
tional competition for the design of a great en- 
gineering structure which has ever been held. 
Properly conducted, and with the results prop- 
trly made public, it ought to have added greatly 
to the profession’s knowledge of the art of long- 
span bridge construction. 

All we have ever been able to obtain for pub- 
lication, however, has been the mere skeleton 
designs which were offered, with brief general 
description. Critical expert analysis of the vari- 
ous designs submitted and exposition of the 
problems to be met in the design has nowhere 
appeared. 

Mr. Lindenthal’s analysis of the chief features 
of the Quebec problem leads him to frank con- 
demnation of the way in which the competition 
Was conducted, and of the result of the competi- 
tion, He bases all his criticisms on definitely 
sated reasons, and his remarks are therefore the 
more valuable. It may ‘be objected that Mr. 
Lindenthal was one of the participants in the 
competition and is therefore biased in his views; 
but it will be apparent, on the other hand, that 
ho one who had not given such thorough study 
fo the problem as was necessary for preparing 
a design could furnish such a searching expert 
analysis as Mr. Lindenthal gives. 

More than this, it will be generally agreed, 
We are sure, that in the entire engineering pro- 
fession of this or any other country there is hard- 
ly an engineer who is so competent by experience 
and ability to deal with the problem of long- 
te bridge design as Mr. Lindenthal. Even 
“ose Who may dissent from some of his criti- 


- Will agree that his standing as an expert 
ls field is such that whatever he has to 
say deserves 


areful attention by bridge en- 

" TS everywhere, 

= Lindent!:.| prefaces his discussion of the 

ee compe: ion in designs for the Quebec 

ne With some comments on the unfortunate 
history of the enterprise. His reference to 











with another disaster to an engineering struc- 
ture, to declare that the public which employs 
engineers seeks to economize by buying en- 
gineering at the lowest possible price and buy- 
ing just as little of it as possible. That this 
policy may result in great disasters, both Que- 
bec and Austin are object lessons to prove; but 
it is also true that apart from the question of 
safety, niggardly economy in engineering ex- 
penses often causes a waste many times as 
great as the money saved in salaries. Thorough 
engineering study of plans for a structure, for 
example, will often reveal ways in which large 
economies can be made. Work which has to be 
Planned under stress of great haste or with in- 
sufficient force to work out detailed plans and 
specifications is apt to be expensive work to 
carry out. 

The same principle holds in many fields of 
engineering. Many millions of dollars have been 
spent in railway construction which might have 
been saved had greater time been given to the 
locating surveys and a higher grade of talent 
secured for the locating parties. Many cities 
have economized in engineering work on sewer 
construction by building up a system piece-meal 
without any well digested plan of construction, 
such as a competent engineer might have fur- 
nished. Eventually a complete plan has to be 
prepared and the system reconstructed at great 
expense. Examples might be multiplied by the 
dozen; but for the most striking example we 
may turn to the Quebec Bridge itself. In a 
second article on this work to appear in a follow- 
ing issue of this journal, Mr. Lindénthal shows 
that the Canadian Government will in the end 
have spent about $18,000,000 to build the St. 
Lawrence River Bridge, when a bridge of 
greater capacity with a large margin of strength 
could have been constructed inside of $10,000,000. 

When an engineer is really able “to make a 
dollar earn the most interest,” purchase of his 
services is an investment paying greater return 
than any other of which we know. And while 
it is generally unsafe to choose investments 
which promise a high rate of return, the rule is 
reversed in this case and the unsafe thing is to 
economize in engineering work. 


Cee ne Eee 
We briefly noted last week 


The Most the placing in service by the 
Powerful Engine New York Edison Co., at its 
im the Waterside Station, of the most 
World. powerful engine ever built—a 


Curtis steam turbine with 
generator superposed upon it constructed by the 
General Electric Co., the unit being capable of 
an output of 20,000 kilowatts or 30,000 horse- 
power in round numbers. The reception held by 
the officers of the company to celebrate the formal 
starting of this monster machine was well justi- 
fied by its importance as an advance in engineer- 
ing practice, as well as by the spectacular con- 
trast between the new turbine and the battery of 
reciprocating engines which it replaced. 

Ranged along one side of the company’s Water- 
side Station No. 1 is a row of seven vertical re- 
ciprocating 5,000-HP. engines with direct-con- 
nected generators. Along the other side of the 
station Curtis turbines are being erected in place 
of the engines which formerly stood there. It is 
not so many years ago that a reciprocating engine 
of 5,000-HP. was considered as a wonderful feat 
of engineering; in fact, until the advent of the 
modern electric power station the stationary 
steam engine was seldom built of very large size. 
One had to go to marine service to find the steam 
engines of largest power. 

The 5,000-HP. engines jn the Edison station are 
huge vertical machines, occupying more than 
twice as great a height in the station as the new 
3,000-HP. turbine, and each single one of them 
occupies as much floor space. 

In the presence of the assembled guests, steam 
was turned on to the turbine until it was brought 
up to speed and the generator was put in step 


closed and it gradually slowed down to rest until 
the whole seven were standing still and the entire 
load which they had formerly carried was shifted 
to the new turbine. 

The advantage of the new machine is not 
especially in fuel economy, its steam consumption 
per horsepower being approximately the same as 
that of the reciprocating engines which it dis- 
places. Its advantage lies first in the small floor 
space which it takes up and second in the enor- 
mous reduction which it makes possible in the 
cost of attendance. It required a small army of 
engine-runners, oilers, etc., to attend the huge re- 
ciprocating engines with their many moving parts. 
Constant vigilance was necessary to guard against 
hot bearings or other difficulties. There was a 
great range of piping to be cared for and a cor- 
respondingly large opportunity for leaks and 
breaks. With the turbine, the attendance is re- 
duced to the smallest proportions. The simplicity 
of the machine makes automatic lubrication a 
comparatively certain matter. 

It is true, of course, that there are few power 
stations as yet large enough to permit the run 
ning of a power unit of such enormous size. Its 
installation wel! illustrates, however, the possi- 
bilities in electric power generation at the present 
day. It seems reasonable to believe that with 
machines which involve such small expense for 
attendance and maintenance the cost of electric 
power may be reduced materially below the fig- 
ures which have hitherto been accepted as a 
minimum. 


—_—_———__ e——_——_——_——_ 


A question which is all the 
An Authoritative time coming up in civil en- 
gineering works connected 
with water transportation is 
the probable future dimen- 
sions of ships. Every one 
will recall the active discussion over this ques- 
tion when the dimensions of the Panama Canal 
were fixed, and it is now prominent in connec- 
tion with the subject of pier construction in New 
York Harbor. 

Under these circumstances, the paper on this 
subject which we print in this issue by Sir Will- 
iam White deserves more than passing notice. It 
would be difficult to name an engineer anywhere 
in the world whose opinion on this subject car- 
ries greater weight of authority. As the de- 
signer of the fastest and, up to a few months 
ago, the largest merchant vessels afloat and as 
the former head of construction of the British 
Navy, Sir William speaks with a broader knowl- 
edge of the subject than almost any engineer 
anywhere can possess. In this paper, as in the 
previous one from his pen which we published 
in our issue of Oct. 6, 1910, Sir William em- 
phasizes the fact that the ocean carrying trade 
of the world is still carried on by vessels of 
moderate size, and so far as can now be seen 
is likely to be for many years to come. 

Of course, there has been a steady increase in 
the average size of vessels during the past 40 
years since steam established its supremacy on 
the ocean; but this increase is by no means so 
great as the casual investigator, who judges by 
the huge transatlantic liners which bulk so 
prominently in the public eye, is apt to conclude. 

It is well to emphasize that the reason and the 
sole reason for increase in the size of merchant 
vessels is the commercial one. The only reason 
for building and operating large ships is because 
they return greater profit to the owner than 
small ships. Experience has shown that very 
large (and very fast) vessels cost a great deal 
more to construct per ton of carrying capacity 
and, unless they can be continuously loaded to 
their capacity without too great delays in port, 
they also cost more to operate. 

The rapid increase in the maximum size of 
vessels on the Great Lakes has been made pos- 
sible through the enormous volume of traffic fur- 
nished by the iron ore trade, in the first place, 
and by the achievements in rapid loading and 
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unloading by mechanical appliances, in the sec- 
ond place. For ordinary package freight on the 
Great Lakes, the vessel that pays best is a ship 
which is diminutive compared with the huge ore 
carriers. 

An instructive object-lesson as to one of the 
drawbacks to vessels of enormous size is fur- 
nished by the huge trans-Pacific steamships, the 
“Minnesota” and “Dakota,” built half a dozen 
years ago for the Great Northern Ry. The 
“Dakota” was wrecked on the Japanase coast 
after a very short term of service, and cable dis- 
patches on Nov. 11 reported the grounding of 
; the “Minnesota” in Japanese waters, with what 
resulting damage is not yet reported. With 
every increase in the draft of vessels comes a 
certain increase in the risk of injury or loss by 
grounding. : 

Of equal interest with Sir William’s opinion 
as to the size of merchant vessels is his pro- 
nounced stand in favor of a reaction in naval 
architecture and a return to smaller size units 
for cruisers and battleships. During the past 
five years there seems to have been a perfect 
craze among the navies of the world to vie with 
each other in the production of ‘“‘Dreadnoughts” 
and “Super-dreadnoughts” until it has become 
only too evident that the enormous cost of these 
huge vessels, combined with their short, effective 
life, would soon set a limit to further increases 
in size. The distinguished author of the paper 
in question takes an emphatic stand in favor of 
battleships of moderate size instead of the huge 
floating batteries on which public attention has 
of late been concentrated. As he points out, the 
vulnerability of a vessel is by no means in- 
creased in proportion to its size, and since in 
even the most wealthy nations the amount of 
naval construction is determined by available 
funds, there is much to be said for the policy of 
putting not too many eggs into one basket. 


————_e—____—_ 


The active discussion over 
the merits and demerits of 
storage reservoirs for river 
regulation, which was carried 
on two or three years ago, is 
likely to be revived by the 
announcement that the Pitts»urgh Flood Commis- 
sion has rendered a unanimous report in favor of 
storage reservoirs on the headwaters of the Alle- 
gheny and Monongahela Rivers. 

The first chapter of the forthcoming report of 
the Flood Commission was printed on page 578 of 
our last issue. Those who read it carefully were 
doubtless impressed with the sweeping character 
of the recommendation in favor of reservoirs and 
by the weight of engineering authority behind the 
recommendation. 

The Flood Commission’s decision is the more in- 
teresting and important because, if we are rightly 
informed, the Commission began its work with 
more or less prejudice against the reservoir sys- 
tem, and inclined toward some system of diking 
as the best solution. The decision in favor of 
storage reservoirs comes as the result of thor- 
ough investigations and surveys, which have been 
in progress for nearly three years. On the basis 
of these surveys, the cost of making Pittsburgh 
secure against future floods is set at $20,000,000. 
As the Commission points out, the benefit from 
the reservoir construction will have to do not 
alone with flood protection but with the main- 
tenance of flow in the rivers during long seasons 
of drought. We do not know whether any esti- 
mate has ever been made of the cost to Pitts- 
burgh’s industrial district of the foul and acid 
water existing in the Monongahela pool when the 
river is at its lowest stages, but we should sup- 
pose that it would amount to a very large sum. 
An ample flow in the Monongahela during this 
low-water season would greatly reduce this dam- 
age and might go far to pay the interest in the 
investment in the proposed reservoir system. 

So far as navigation alone is concerned, the 
argument for reservoirs has perhaps rested on 
rather a doubtful basis, but the other benefits 
which may accrue from a well planned reservoir 
system under the conditions existing at Pitts- 
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burgh should furnish a strong argument for its 
undertaking. The appearance of the Flood Com- 
mission’s complete report will be awaited with in- 
terest by the profession. 

a 


In passing a resolution ask- 
ing that Governor Dix of 
New York select an engineer 
for appointment when 
the next vacancy occurs in 
the Public Service Commis- 
sion of New York City, the Brooklyn Engineers’ 
Club has set an example which other engineer- 
ing societies might well follow. It is eminently 
desirable that administrative commissions and 
offices which have to plan, construct or operate 
engineering works should be filled with engi- 
neers—men whose training and experience en~ 
ables them to judge wisely in dealing with prob- 
lems of this kind. 

That the appointments made show nearly al- 
ways an entire disregard of this requirement, 
and that lawyers, political leaders or “business 
men” are the men usually selected for appoint- 
ment, is known and deplored by engineers 
everywhere. In order to secure efficient govern- 
ment it is necessary to change these conditions, 
and it is the duty of the profession to work for 
such a change. 

It has often enough: been remarked that en- 
gineers’ societies are far less active than other 
professional organizations in taking the lead 
where questions of interest to the public are to 
be solved. The only explanation for this is con- 
servatism, the only reason, lack of aggressive 
courage. Engineers are notoriously over-modest; 
they hesitate to “speak up” even though the in- 
terests of the profession are at stake. Let their 
professional organizations recognize their duty 
to exert their influence in public matters where 
engineering is involved and some progress may 
be secured toward intelligent and economical 
administration of public works. 


Speaking Up 
for the 
cugineering 
Profession. 


An Offer of Free Highway Bridge Engineer- 
ing Work By a Federal Bureau. 


The Office of Public Roads of the United States 
Department of Agriculture has issued a Bulletin, 
entitled “Highway Bridges and Culverts,” in 
which it offers to do the engineering work free 
of charge in connection with the construction 
of any highway bridge anywhere in the United 
States. The local authorities have only to make 
application and agree to furnish meals, lodging 
and livery teams to the engineer assigned to the 
work. 

“The salaries and traveling expenses of en- 
gineers to and from the town where the work 
is to be done will be paid by the Office of Public 
Roads. The engineer furnished will advise what 
type of structure should be built, will prepare 
free of charge such plans and specifications as 
are required, and if the conditions require an en- 
gineer inspector during construction, such in- 
spector will be assigned, free of charge.” 

This announcement is of great importance, it 
seems to us, to the engineering profession. What 
possible chance has a bridge engineer to earn a 
living by the independent practice of his profes- 
sion, if the United States Government steps in to 
compete with him and offers to do his work 
gratis? And if the Government undertakes to do 
bridge engineering work free, why not other kinds 
of engineering work? Why not free sewerage 
plans for cities and towns as well as free bridge 
plans? Why may not the Government furnish 
engineers gratis to build systems of water sup- 
ply, electric lighting and power plants, public 
buildings for towns and cities? 

Certainly, if the Government steps in to com- 
pete with the individual engineers who are now 
struggling to make a living by independent prac- 
tice, they may as well*give up at once. What 
chance have they afainst such a competition? 
And when these engineers retire from the field, 
the Government will be obliged to continue 
what it has begun. There would very soon be 
no independent engineers left to which towns and 
cities could turn for advice. 


‘were no bridges over that river. 
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importance of securing engine: 
bridge construction and it is rec mmended that 
as the first step in any bridge construction “the 
services of a capable bridge engincer should be 
secured.” The pamphlet then proceeds with a 
brief discussion of foundation, bridge 
various types of concrete, masonry 
structures, all as stated by Mr. Page in the 
preface “rather a general treatment of the sub- 
ject, which will be taken up in greater detail 
in subsequent publications.” At the 
the book comes the offer of 
work, as follows: 
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A new division has been organized in this office, 
to be known as that of “Highway Culvert and 
Bridge Engineering.” The duties of this division 
will be to confer with local officials, upon their 
request, concerning this class of work, to make 
inspections and test foundations for bridges and 
culverts, to recommend such types of construc- 
tion as will be practical for their locations, and 
to give such other information and assistance as 
mer. be practical in the individual case, such as 
making location surveys and preparing prelim- 
inary plans, forms of contract, specifications and 
estimates. 


Just what this means is explained in greater 
detail in the blank form to be used in applying 
for an engineer, which we also reprint in full 


FORM TO BE USED IN MAKING APPLICATION 
FOR BRIDGE ENGINEER. 
County of 
Pp. O. Address vixtuerees 
To the Director, Office of Public Roads, Washing- 
ton, D. C. 


Sir: Application is hereby made for the detail 
of a bridge engineer to confer with the under: 
signed and give advice concerning plans for and 
construction of proposed bridges and culverts in 
this (town, County or State) oo oscecees 
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Culverts. 
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of each.. ° sess 7 
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. What funds are available for proposed ¥ 
. When is engineer desired and wiy----ss.'" 
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transportation and assistance ne ener? Office of 
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It will be noticed that there is no limitation 
whatever in the above offer. So far as anything 
on the circular appears, the Office is prepared 
, spend two or three hundred dollars on the 
time and travelling expenses of an engineer to 
construct a bridge costing, all told, a thousand 
dollars or even a smaller sum. Perhaps it may 
ye said that what the circular really means is 
that engineers will be furnished for small bridges 
and culverts, on which engineers in private prac- 
tice are very seldom employed. It would be 
enormously expensive, however, to send en- 
gineers long distances to take charge of work 
on such small structures. Further, there is no 
ipper limit set as to the size of structure, 
which the Office will undertake. Why should 
not a city proposing to build a steel or concrete 
bridge at a cost of a hundred thousand or a 
million dollars, take advantage of this free offer? 
Suppose the Office were to be taken at its 
word. Suppose it were really to be called on 
to undertake gratis the engineering work on 
highway bridges throughout the United States. 
Considering the heavy traveling expenses in- 
volved, and the large proportion of small size 
work, the expense to the Government would not 
be less than 15% of the entire cost of con- 
struction, and probably would be very much 
more. This would mean an annual expenditure 
by the Office running into millions of dollars. 

Ought the Federal Government to undertake 
such an expenditure? Ought the highway bridge 
construction work of the whole United States 
to be all concentrated and directed from Wash- 
ington? If any one holds such an idea the bur- 
den of proof is upon him to convince the public. 

Our readers are aware that Engineering News 
has been outspoken in its support of such work 
by the Federal Government as it has been found 
hecessary for it to undertake for the general wel- 
fare. We are equally outspoken in opposition to 
any unnecessary centralization in Governmental 
functions. One of the greatest advantages of 
our dual State and Federal system is that it 
permits local matters to be handled by local 
authorities. Even in a comparatively small coun- 
‘ty like Great Britain, the centralization of all 
contro’ over local matters in the National Gov- 
‘rament is realized by her ablest statesmen to 
bea serious burden in many respects. That 
tt has become necessary to greatly enlarge the 
functions of our Federal Government is every- 
Where recognized; but this is one of the strong- 
‘st arguments why such matters as are purely 
local and do not affect interstate relations should 
be left for each state to deal with as it sees fit. 
“od moore states can each deal with their own 
o~ ay problems far better and more economi- 
a than they can be dealt with by the National 
epee The latter can usefully carry on 
aoe and experiments as shall be 
ees “Soe connection with highway construc- 
es a = but when it proceeds to take 
br belles . actual work of building highways 
which prone * undertaking responsibilities 

aa saa belong to the states themselves, 

Mt Federal o sument for such an enlargement 

powers that the states are, many of 
» Reglecting this work. Few states have 


at 

Sey to ‘uvervise factory construction out- 

i ao ee ae having building codes, for 
mM \ ut t) 


Bovern t's does not justify the Federal 

= ment in assuming such authority. 

y ptue that im several states, where high- 
nstructi' has been undertaken by the 


state on a considerable scale, the state authori- 
ties have also taken control of highway bridge 
work. This would naturally happen on roads 
built with state funds and the services of the 
state highway department have also been made 
available to towns and counties building br'dges 
on other than state roads. 

The preparation and free distribution of stand- 
ard plans for culverts and small concrete or steel 
girder bridges has also been undertaken by state 
highway bureaus; and in a few instances, we 
believe, larger bridges have been built under 
their direction. We know of no state, however, 
whose highway department or state engineer's 
office has made any such broad and sweeping 
offer of free engineering work for local authori- 
ties as that which we have quoted above. 

It is an open question, and one deserving fair 
discussion whether all highway bridge engineer- 
ing outside incorporated cities ought to be car- 
ried on by a state engineering organization, so 
that the bridge engineer engaged in private prac- 
tice would be forced to go out of business. Prob- 
ably if state engineering departments were or- 
ganized on an ideal basis, with competent and 
well-paid engineers in charge of all work, free 
to follow sound professional standards and free 
from political pressure, the answer would have 
to be in the affirmative. But until the public 
becomes wise enough to insist on the permanent 
establishment of such high-class engineering or- 
ganizations, we are very doubtful as to the public 
benefit to result from wiping out the independent 
bridge engineer by having the state furnish 
bridge engineering gratis. 

Whether or not highway bridge work in each 
state ought to be concentrated under one organi- 
zation may be open to question; but it is difficult 
to imagine any sound argument in favor of con- 
centration of all the highway bridge work in the 
United States. The best experts are now agreed 
that we have gone too far during the past de- 
cade in concentration in all our industrial work. 
Economy is now being sought by decentraliza- 
tion in the great industrial and railway organi- 
zations. The public is awakening anew to the 
advantages of free competition, to the impor- 
tance of keeping a door open to originality, initia- 
tive and enterprise. There is no reason why 
bridge engineering should be turned over to the 
Government as a monopoly. The achievements 
of American engineers on bridge design and con- 
struction would never have been recorded under 
any central bureaucratic organization. 

If the engineers of the country generally agree 
with us that the offer of a Federal Bureau to do 
free engineering work constitutes unfair com- 
petition with the practice of the independent en- 
gineer, we know of no reason why they should 
not, individually and through their professional 
organizations, protest to the Bureau in question 
and to their representatives in Congress. 
Surely any other profession would be prompt 
to utter protest under like treatment. Sup- 
pose some Federal bureau at Washington 
should offer to furnish without charge archi- 
tects to undertake the construction of any pub- 
lic building for a town or city. The Chapters of 
the American Institute of Architects all over the 
country would be heard from in no uncertain 
terms. The chances are that next year’s appro- 
priation for that bureau would be missing. 

Or suppose the Attorney-General’s office were 
to offer to furnish free legal counsel to towns 
and cities throughout the country. Would not 
the attorney responsible for such a proposal 
meet condemnation at the hands of his profes- 
sional brethren for infringement of their code of 
ethics? 

Yet any such action as suggested would be 
far less hurtful to architects or to lawyers gen- 
erally, for the bulk of the work in each of 
these professions is done for private clients. 
The work of the bridge engineer, however, is 
either for railway companies or for highway 
authorities. If the Government takes away the 
latter work, ruin stares him in the face. 

Finally let us say that we shall look with 
confidence for the prompt withdrawal of this 
offer and the official disbandment of this new 
“Bureau of Highway Bridge Engineering.” Cer- 


tainly, if those whose names appear in connec- 
tion with it have regard for professional 
ethics or desire to retain their standing with 
their professional brethren, they will be prompt 
to withdraw from their present position. 

It will be noted that one of the engineers, whose 
name appears in the Bulletin, holds the chair of 
engineering in a prominent university. What in- 
centive have the students of engineering in that 
institution or in any other institution to continue 
their work and seek entrance to the profession 
if the best prospect held out to them is em- 
ployment in a Government bureau? Neither 
Federal nor State Governments have been liberal 
enough in their recognition of engineering talent 
to make such a career attractive to an ambitious 
and enterprising young man. 


any 





LETTERS TO THE EDITOR. 


Practice in Branding Cement. 

Sir: In your issue of Oct. 12, p. 444, you have 
an article headed “Trust Methods in Selling C+ 
ment,” in which comment is made on the fact 
that since the formation of the Canada Cement 
Co., all of the cement shipped from its various 
mills goes out under one label, namely, “Canada, 
with no other distinguishing mark whereby the 
consumer may know which of the heretofors 
well-known brands he is buying, and stating that 
in consequence, there is a marked disposition 
among cement users to ascribe any troubles with 
concrete to uncertainty regarding the source of 
the cement. 

With part of your statement I quite agree. I 
cannot agree, however, with that part in which 
you state that there is a marked disposition 
among cement users to ascribe any troubles with 
eoncrete to uncertainty regarding the source of 
the cement. There is a marked disposition among 
users of cement to ascribe any trouble with con- 
crete to the cement used, for there is, always 
has been, and probably always will be, this dis- 
position among cement users. 

It is not true, however, that anyone has to use 
any cement made by the Canada Cement Co. 
without a thorough knowledge of the mill from 
which the cement was shipped, because any cus- 
tomer has at any time the privilege of ordering 
cement from any one or more of the company's 
eleven mills, and if necessary can even procure 
small bins at any of its factories, where cement 
can be tested and kept under seal until shipped 

It is also not true, that on account of lack of 
competition, there is not at the present time the 
same tendency on the part of the Canada Cement 
Co. to make cement of first quality at its various 
mills, as there always was. While the Canada 
Cement Co. have 11 mills, there are 14 other 
mills in Canada, which are all operated inde- 
pendently of one another and of the Canada 
Cement Co.; but to be fair, is it not a fact 
that the four largest cement companies in the 
United States, in fact the four largest in the 
world, have always followed the policy that you 
so severely criticise, namely: of putting under the 
same label the cement manufactured at their dif- 
ferent mills, and shipping to customers from the 
mill having the lowest freight rate to the point 
of delivery? Large savings can be made in this 
way, and I believe it is the proper way, for it is 
undoubtedly according to the natural laws of 
commerce, and enables the manufacturer to ob- 
tain a fair mill price for his product, and the con 
sumer, who saves in freight, is able to obtain his 
cement cheaper than if it had to be hauled a long 
distance. 

The Atlas Co., for instance, has mills at Hud 
son, N. Y., North Hampton, Pa., and Hannibal, 
Mo. The Universal Co. has mills at Chicago, Ill, 
Pittsburgh, Pa., and Buffington, Ind. The Lehigh 
Co. has mills at Allentown, Ormrod, West Copley, 
Foglesville and Newcastle, Pa.; Wellston, Ohio; 
Mitchell, Ind.; Mason City, Iowa, and Metaline, 
Wash. The Alpha Co. has mills at Catskill, N. Y.; 
Easton and Martin Creek, Pa., and Manheim, W. 
Va. Each of these four companies, it will be 
noted, has a number of mills, scattered from the 
Atlantic to the Pacific, and each company has its 
one brand under which cement from all of its 
mills is sent out. 

There are, of course, other cement companies 
operating in the same way, but the ones named 
are the largest in existence, amung the oldest, 
and probably the most successful. Under the cir- 
cumstances it would seem that the Canada Ce- 
ment Co. has only followed in this particular fea- 
ture the well-defined lines long since laid out by 
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the leading cement manufacturers in the world. 
I spent several years managing one of Canada’s 
earlier Portland cement companies, and since sell- 
ing out my interests have been a very large 
buyer of cement. I can truthfully say that I have 
had cement from at least eight of the Canada 
Cement Co.'s mills, and from a standpoint of uni- 
formity, there is no question in my mind but that 
there never was produced before in Canada, such 
even and uniform cement as is being manufac- 
tured by the Canada Cement Co. to-day. 

There is the keenest competition between the 
chemists of the Canada Cement Co.’s various 
plants to keep the standard of each individual 
mill up to that of the others, and as all reports 
are sent direct to headquarters, where experi- 
enced men are in charge, anything unusual, either 
good or bad, is immediately detected, and reck- 
oned with for the future. 

The quality of the cement produced at any one 
mill or in fact at any number of mills, depends 
largely upon the management, and it is a very 
easy matter for any individual mill to make ir- 
regular or non-uniform cement if the manage- 
ment is not right. On the other hand it is just 
as possible to produce uniform cement at a num- 
ber of mills operated jointly under proper man- 
agement. c 

I have no interest whatever in the Canada Ce- 
ment Co. or in any other cement company, but 
the methods of the Canada Cement Co. since its 
formation have not been such, in my estimation, 
as too many papers are willing to adversely crit- 
icise, based on information received sometimes 
from prejudiced parties, and sometimes from par- 
ties who are writing just for something to do, 
without realizing that they are looking at the 
matter from their particular side only, and pos- 
sibly injuring others without benefit to them- 
selves. 

Kennedy Stinson. 
President Stinson-Reeb Builders’ Supply Co., Ltd. 
Montreal, Que., Oct. 24, 1911. 


Freight Steamers Equipped 


Apparatus. 

Sir: The description of the self-djscharging 
bulk-freight steamers “Wyandotte” and “Alpena” 
in your issue of Oct. 19, together with your edi- 
torial notice on the subject, may possibly lead to 
somewhat erroneous conclusions. 

The general design for these ships was made 
by us primarily to meet a problem in the trans- 
portation and handling of 4-in. crushed stone, 
and its adaptability to handling coal is merely 
incidental. The design of hull and arrangement 
of tanks and hoppers is original with us, and it 
is gratifying to know has proved to be admira- 
bly adapted to the purpose: 

We beg, however, to point out that some of the 
figures are in error as would doubtless be readily 
apparent if the hull dimensions weré complete. 
The “Wyandotte” was built with a 286-ft. keel 
and a 306-ft. over all length, with 45-ft. beam, 
and 24-ft. model depth. She was designed to and 
did carry 3,000 tons of stone on 15-ft. draft; the 
latter figure was determined by harbor conditions 
at loading terminal. The “Wyandotte” was af- 
terwards lengthened 60 ft. and the inclined con- 
veyor to deck changed to the type of the “Al- 
pena.” She now carries nearly 4,000 tons, and 
the “Alpena” about 6,000. Further details of 
these ships will be found in the “Marine Re- 
view,” November, 1909. 

While the design shown has proved its ability 
to handle coal, its tonnage capacity is relatively 
small, ordinary %-in. lump and run-of-mine coal 
averaging about 42 cu. ft. per ton against about 
24 for 4-in. stone. Designs have been prepared, 
however, for self-discharging coal carrying ships 
up to 15,000 tons cargo capacity, and careful 
computations made of cost of movement, includ- 
ing discharging. The design you refer to, with 
bucket elevator amidship and two boom convey- 
ors on deck, is also our own. 

Coming now to the implied adaptation of this 
type to handling ore: So far as the great ore 
movement on the Great Lakes is concerned the 
type is not available at all. There are several 
reasons for this, any one of which would be con- 
clusive, as follows: 

The first and probably most important is that 
the great bulk of the ores will not flow. The 
cohesiveness of the ore body is so great that the 
big grab buckets now used in unloading will 
often dig a perpendicular face into the cargo. 
This cohesiveness is chiefly due to moisture and 
the great preponderance of fine particles in the 
aggregate; possibly also in part to magnetic 
properties of the ore. At ail events no conveyor 
system depending on gravity feed can handle 
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this material. Some of the ores coming to the 
Atlantic ceast, as some Swedish and Newfound- 
land ores, would lend themselves to the conveyor 
system without difficulty. 

The iron ore movement of the Lakes, moreover, 
from the very nature of the business, must al- 
ways flow in large volumes through certain chan- 
nels in order to make production commercially 
possible, and the conditions which you assume 
do not exist. They have existed in the past but 
are no more. 

A conveying plant to remotely approach the 
dispatch now given by shore equipment would 
absorb far too large a proportion of the displace- 
ment of the ship, and thus not only reduce her 
weight-carrying capacity but further handicap 
her in investment and maintenance. Where deep 
drafts are available, as at sea, this argument 
loses much of its force. The question of space 
does not, of course, enter into the question in 
an ore ship because of the high volumetric 
weight of the cargo. 

A few words supplementary to your remarks 
as to package freight: The handling of package 
cargo does not anywhere approach in speed the 
performance of the so-called “railroad lines” on 
the Lakes. In these ships a continuous line of 
shaft extends all fore and aft between decks with 
double friction drums abreast of each hatch, 
which latter are spaced about 24 ft. centers, and 
two pennants can be kept constantly hoisting 
out, or “striking down” as the case may be, at 
each hatch.. Freight is trucked through wide 
gangways which will pass two lines of trucks 
with their loads. 

Engineering News might also help to put to 
rest the habit of classing every ship with her 
machinery aft as of “lake type” when coast and 
European harbors and shipyards are full of 
them and have been for years. All the recent 
fleet colliers of the U. S. Navy are so built, and 
dozens of tankers and bulk cargo ships may be 
seen in New York Harbor every week. It is, of 
course, the logical and economical way to build 
a cargo ship though probably more highly de- 
veloped on the Lakes than elsewhere. 

Babcock & Penton. 

17 State St., New York City, Oct. 27, 1911. 


Why Not Open the Door for Promotion To U. S. 
Assistant Engineers Now in the Service. 

Sir: You made an excellent plea for the Assist- 
ant U. S. Engineers now in the employ of the 
Corps of Engineers, U. S. A., when the question 
of increasing the personnel of the corps came up 
some months ago. Now it is proposed to admit 
a few younger men from civil life. Is the cause 
of the older and more experienced men a hope- 
less one? Is it too late to do more work in their 
interest? 

Congress meets before the proposed examina- 
tions will be held and it is thought by some that 
your paper with right and justice on its side can 
yet do something for the men who have given 
half a life-time or more to work in which it 1s 
proposed to open the door for promotion only to 
younger and inexperienced men. a 
_ Is it right to reject well qualified and deserv- 
ing men and accept men who though they may 
have good material in them are now lacking in 
experience? 

The most humble private in the army or the 
most humble sailor in the navy can, with suf- 
ficient application, become eligible for a commis- 
sion, yet here are engineers of good birth, sci- 
entific education and evincing experience not 
even considered when an opportunity for promo- 
tion occurs. 

A public appeal through your paper to the 
President of the United States will be a reason- 
able proceeding. 

This is a matter which means much to the 
men in the service. 

Yours truly, 


E. 
Philadelphia, Nov. 11, 1911. 


[As the law now stands, the remedy our corre- 
spondent desires would have to be sought at the 
hands of Congress, rather than from the Execu- 
tive. We believe that favorable action might be 
secured from Congress if some engineering soci- 
ety of standing would undertake systematically 
and intelligently to present the matter to the 
proper committees of Congress; not by a single 
visit of a delegation or committee of engineers, 
but by arranging for a competent representative 
to explain the matter to the members of the com- 
mittee, so that it may be clearly understood.— 
Ed.] 
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An Automatic | 
ic Skuice Gate for §,.. * Crest 
Sir: Answering Mr. Paul M we sae 
published in Engineering News 1 ae 
p. 474, I wish to refer this gen: ts fae 
scription of a new type of auto 4 eal > 
very adaptable to the crest vay 
published in Engineering New: , 110 
11. x 
Observations made on three fia 
type have shown that a head . 
water on the flashboard’s crest 
cause the flashboards to fall dow 
tain amount of water could pa 
the pond level at a constant e|: 
On one such structure in E 
times of the year logs used for 
are passed for several days ove; 
without causing any disturban: 
any part of the structure. This : 
tion has been designed with pa: 
ft. and a height of 7 ft., with th: 
located above or below the wate, 
The flashboards used in conn 
dams are wholly inadequate. | they are 
built in such a substantial mann at they are 
hopelessly unmovable in times lood, or else 
they are of such flimsy const: n as to be 
washed away at times of ordinar gh water. 
Selecting the Dells dam spillw for instance 
as described in Engineering News Oct. 19, 191; 
p. 482, it will be noticed that th. sregate widtt 
of the 4-in. I-beams forming p ‘f the struc- 
ture that held the flashboards, decreased the 
width of the spillway by 14 ft.. to which figure 
should be added the contraction causeq by the 
structural steel shapes and the debris fastened 
to the latter. Assuming a head of 6 ft. of water 
over the crest of the dan ind a dis- 
charge coefficient of 0.80 for the 4 5-ft 
sluice gates, the total discharge capacity of 
the whole structure was about 1,400 sec-ft 
whereas a discharge of 23,000 sec.-ft. had been 
recorded at Neilsville. As a spillway should be 
designed to take care of at least 25 or 35% ex- 
cess of the maximum observed discharge (based on 
a recorded flow of several years) it was, in addi- 
tion to providing too little spillway capacity, very 
unwise to obstruct the spillway by a fixed strue- 
ture for holding the flashboards in place. 


Eugene Lauchli, 
2 Wall St., New York, Nov. 1, 1911 
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A Report on an Underground Rapid Transit 
System for Chicago. 

The new Chicago Subway Commission recently 
appointed by Mayor Harrison and consisting of 
Messrs. E. C. Shankland, J. J. Reynolds and 
John Ericson, reported on Oct. 21 to the Trans- 
portation Committee of the City Council, the 
Mayor and others, presenting the routes which , 
it favors for subways and general designs for 
construction. 

In determining routes, the following considera- 
tions were held to be governing: (1) the best 
transportation possible under present financial 
limitations is to be sought; (2) it is to be a& 
sumed that the main business district will al- 
ways remain but with need of facilities for free 
expansion; (3) the initial subways should pro- 
vide rapid transit from the west, south and 
north sides to the business center and to any 
other part of the city; (4) initial subways must 
be a link in the ultimate rapid-transit system; 
(5) cost of subways is to be kept as low as poe 
sible consistent with good construction, latest 
requirements and practical operation; (6) there 
should be no grade crossings, switches or tum 
outs, but an unbroken and continuous track 
from one end of the subway to the other; curves 
and grades should be easy and few, and the com 
struction should safeguard the public and em 
ployees in every possible way; (7) the rouies 
should be selected to meet tics: requirements 
but to do the least damage to ): ‘vate property: 
(8) there should be through routes between all 
divisions so far as consistent wit) feasible opel 
ation and proper facilities sho. ! be 
for convenient transfer; (9) four-track or low 
level subways in the “loop” dis':t are pec 
tical in streets of 80 ft. or less »idth; (10) . 
removal of, the present elevated “allway a 
to be soughty (11) initial sub ays are 0 
operated in conjunction with pr-= nt transP® 
tion systems. 


Commission reported tha! had examined 
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says proposed by the Commis- 
in the accompanying figure, 
i from one appearing in the 
Weekly” of Nov. 4. 
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Ry. The tracks are to 
be carried from the ele- 
yated structure by in- 
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but if the old structure is abolished the local 
trains may use the present stub terminals. The 
Commission has suggested that the stub termi- 
nal of the Oak Park Elevated line in Market St. 
be connected with the tracks in Lake St. and 
Fifth Ave to form a short loop by which the 
entire capacity of the local tracks can be de- 
veloped. A ‘similar proposal is made for the 
Metropolitan South Side and Northwestern Ele- 
vated stub terminals. 

The combined capacity of movement of the 
present system is 622 cars per hour in the rush 
period on the loop and 293 cars per hour in and 
out the stub terminals, making a total of 915. 
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cline, open approach and 
subway in North Water 
gt; they drop still more 
to a river tunnel at 
State St. but rise again 
on the south side of the 
river under State St. 
pass under the subway 
of the South-Northwest 
line at Randolph St. 
and rise to a high level 
which is held along State 
and Harrison Sts. until 
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they have to drop to @ 
river tunnel under Har- 
rison St. West of the 
river they rise to a por- 
tal at Harrison and Des- 
plaines Sts. and continue 
by an open approach and 
incline on private right- 
of-way to the elevated 
structure. 

The second initial line— 
the South - Northwest 
toute—is a double-track 
subway connecting the 
South Side Elevated Ry. 
with the Oak Park Ele- 
vated. Transition from 
the subway structure is 
by incline and open ap- 
proach on private right- 
of-way between State St. 
and Wabash Ave. near 
iithst. The subway por- 
tal is on the north side 


of 12th St.; the line continues north under State 
8. to Randolph, and west under Randolph to 
la Salle, where the tracks are depressed to pass 
under the river at Randolph St. West of the 
Tver they rise again to Desplaines St. and by 
open approach, incline and elevated structure 
are carried across Halsted and north in Greene 


“ to a connection with the Oak Park Elevated 
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&ct locations ha. 


a . te e decided in conference with al! 

™ hyo\cd. The stations along the two 
— in State St. would serve as transfer 

ae ie two lines. The two subways 

. on the same level, except where neces- 
Ty for one t iss under the other. 
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PROPOSED SUBWAYS FOR THE BUSINESS DISTRICT OF CHICAGO. 
(Reproduced by courtesy of the “Electric Traction Weekly.”) 
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With the two initial lines of subway and the stub 
terminals, the capacity is increased to 1,893 cars 
per hour, or 107%. If the short loops were sub- 
stituted for the stub terminals, the capacity 
would be 3,200 cars per hour, or 250%. The 
Commission does not think it necessary to re- 
tain any part of the present loop since the full 
capacity of the system may be developed with- 
out it. The estimate of the cost of these two 
lines was given as shown in the accompanying 
table. 

SUBWAYS FOR SURFACE CARS.—The Com- 
mission reported that the wisdom of having sub- 
ways for surface cars was questionable, but that 
they had presented plans for such a system in 
addition to the subways for elevated trains. Two 
lines were definitely described, known as the 
North-Southwest and the South-Northwest 
routes, similar to the two rapid-transit lines al- 
ready described. 

The North-Southwest line begins at Michigan 





St. in La Salle, and the tracks are carried under 
the river on a low level; at Rahdolph St. they 
rise to a high level and proceed to Adams St., 
going east in Adams to Dearborn St., thence 
south in Dearborn to Jackson Boulevard and 
west in the latter to about Fifth Ave., where 
they descend to a river tunnel. West of the 
river, at about Desplaines St., they rise to a high 
level, with portal and open approach on the 
right-of-way of the Metropolitan West Side com- 
pany. 

The second line for surface cars, the South- 
Northwest, begins at 16th St. and runs north 
under the railroad yards at a high level until it 
descends in Dearborn St. to pass under the east 
and west subway for elevated trains at Harrison 
St. From here it rises to a high level and goes 
north to Washington St. and west to a con- 
nection with the present Washington St. tun- 
nel, thence through this to the surface at Wash- 
ington and Clinton Sts. The estimated cost of 
these two lines is shown in the accompanying 
table. 

The peculiar bend in the first line for surface 
cars has been introduced to bring this line east 
to the South-Northwest to permit of easy trans- 
fer. The cost of a four-track subway in Dear- 
born St. prevented the use of 
block there, and this was taken opposite the 
post office, where there were few difficulties. 
Transfers from one line to another may also be 
made at the intersection of Washington and La 
Salle Sts. A transfer station between the ele- 
vated trains and surface cars is possible at this 
point and also at the junctions of Randolph and 
La Salle Sts. and of Harrison and Dearborn Sts 

Two more double-track inlets are proposed for 
the surface car subways on Monroe and Adams 
Sts. It is believed that the capacity of the 
present street-car lines can be raised from 1,037 
cars per hour to 2,020 by the subways and a re- 
arrangement of surface loops. The addition of 
the two extra inlets brings this up to 2,380 cars 
per hour. 

FUTURE REQUIREMENTS.—In addition to 
these subways, various lines were also men- 
tioned as necessary to meet possible future re- 
quirements. These have been laid out on the 
accompanying map. Among these is a belt line 
to be on an all-elevated, all-subway, or a mixed 
structure, with trains or moving sidewalks. This 
would give access to the lake front and the pro- 
posed harbor and would provide for transfer 
from one rapid-transit line to another. Details 
of this proposal are not available. 

It was noted that money was available for 
the construction of the rapid-transit subways, 
but not for the surface-car lines unless the trans- 
portation companies contribtued some $5,000,000 
as permitted by the present franchise ordinances. 


more than one 


Estimated Cost of Chicago Subways. 


Initial Subways for Elevated 
Street sections: 
Two-track, 1.47 miles @ $1,454,000... .$2,140,000 
Four-track, 0.682 mile @ $2,425,700.... 1,655,000 
River sections: 
Two-track, 1.705 miles @ $1,848,000.. 3,150,000 


Trains. 





I OREO, ck cae supa cvccecs 375,008 
Temporary Sewers and Water.......... 600,000 
IU > GRR as 0 sv dadine s 6tic ccicoss 1,000,000 

Ge Game WRI 0. 6c 0 be tdvecdsccsec $8,920,000 
Engineering and Contingencies (10%).. 892,000 





$9,812,000 
Subways for Surface Cars. 


Sfreet sections: 
Two-track, 2.46 miles @ $1,454,000. . .$3,580,000 
River sections: 
La Salle and Washington St. (0.664 
hairdos ated ace ed ade eed wae 2,000,000 
Jackson Blvd. Tunnel (0.568 miles)... 1,050,000 
Building Protection 500,000 








Temporary Sewers and Water......... 450,000 
SUG 7 ROL 56 hn bas tweed es coee seen 900,000 
Peta ;: (RROD WA i sabi doe occu sce $8,480,000 
Engineering and contingencies (10%).. 848,000 
$9,328,000 


The Building Laws of Ilinois are to be revised 
and codified by a commission authorized by the 
last session of the legislature. Dr. N. C. Ricker, 
Professor of Architecture at Illinois University, 
has been made chairman of the commission. Prof. 
I. O. Baker, Dean of the Department of Engineer- 
ing at the same institution, is also a member. The 
other members are: R. E. Schmidt, W. C. Arm- 
strong and W. S. Stahl, Chicago; W. H. Merrill, 
Lake Forest; and G. J. Jobst, Peoria, 
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Paving Over Gas Mains and Capitalization of 
Profitable Contracts As Elements in Rate 
Making: Decision of the New York 
Public Service Commission in the 
Kings County Lighting Case. 

An opinion and order of the Public Service 
Commission for the First District of the State 
of New York was published on Oct. 20 in the 
case against the Kings County Lighting Co., 
looking to the reduction of rates for gas in the 
30th Ward of Brooklyn. This decision follows 
rather closely the principles outlined in the de- 
cision of the Commission on gas and electric 
rates of the Queens Borough Gas & Electric 
Co., noted at length in Engineering News, Aug. 
31, 1911. The later decision goes farther than 
the Queens Borough case in discussing two ele- 
ments which have been claimed to enter into 
“fair value of property actually in the public 
service’—the matters of paving over mains and 
capitalization of profitable contracts, which did 

not arise in the former case. 

It appears that the rate complained of is $1 
per M. cu. ft. supplied to private customers. 
While the petitions for these proceedings were 
pending, negotiations were made between the 
company and certain civic associations of the 
30th Ward looking toward a settlement. The 
company proposed to reduce the rate to 90 cts. 
for 1911, 85 cts. for 1913 and 80 cts. for 1914 
and 1915, but these terms did not meet the ap- 
proval of the complainants and the hearings 
proceeded. 

It may be noted in passing that the company 
has an old contract for lighting what was the 
town of New Utrecht, by which it receives the 
equivalent of $1.76 per M. cu. ft., covering the 
cost of caring for the lamps as well as of gas. 

The Commission, in its investigation, found 
the Kings County Lighting Co. to be the suc- 
cessor of the Kings County Gas & Illuminating 
Co., incorporated in 1889. When the old com- 
pany was merged into the new one, June 30, 
1904, the assets were stated as $2,586,778. The 
day after the readjustment they were $4,846,773; 
over night the concern had more than doubled 
the outstanding securities, issued $2,000,000 of 
capital stock where there had been $1,000,000 
and added $1,112,000 to the outstanding $1,000,- 
00O of funded debt. Such statements of the book 
assets and liabilities as could be found were of 
such doubtful validity that they were not con- 
sidered in the determination of fair value. 

However, the change in assets and liabilities 
recorded between July 1, 1904, when the new 
company took over the old one, and Dec. 31, 
1910, the date of investigation, were studied. 
Addition to plant of $646,079 was shown, but 
nothing was written off for withdrawals or re- 
tirement capital beyond small and minor 
amounts. Also, previous to 1909 there was no 
reserve for depreciation. Taking such facts into 
consideration, together with $2,040,940 added to 
capital account at the beginning of the com- 
pany, without any equivalent in property, the 
Commission found that the unimpaired invest- 
ment represented by plant could not be more 
than $2,600,000, accepting the book entries. 

An inventory and appraisal of assets was made 
by the Transportation Department of the Com- 
mission under Mr. E. G. Connette. The company 
also called two witnesses on the subject—Mr. W. 
A. Baehr and Mr. W. W. Randolph. Com- 
parison between figures of these witnesses and 
of Mr. Connette appears throughout the decision 
of the Commission, but greater weight was 
placed on the estimates made by Mr. Connette. 

A net cost of plant of $1,561,268 was allowed, 
and this was increased by land, preliminary 
and development expenses and working capital 
to $2.500,000, as of Dec. 31, 1910. The company 
argued for the inclusion of buried mains at the 
cost of laying under present conditions, including 
the pavements which are now in place. This 
was not allowed by the Commission, nor was 
the capitalization of the favorable street-light- 
ing contract admitted. Such matters as ac- 
cumulated depreciation, development expenses, 
increase in land values, working capital, and 


going value were treated quite as in the Queens 
Borough County case. 

The Commission concluded that a fair rate of 
return for the years 1911 to 1913 should not 
exceed 7%%, compared with the 8% allowed in 
the Queens Borough rate case above mentioned. 
It was held that the latter company did not 
operate under as favorable conditions as the 
other and that the rate of return should reflect 
that fact. It was pointed out that this return 
of 7%% on the whole fair value was equivalent 
to a dividend of 10% on stock and 5% on bonds, 
for a ratio of 50%, or to 9% dividends and 6% 
bond interest for the same ratio. 

In estimating the actual operating cost of pro- 
ducing the gas to be added to the fixed charges 
determined from fair value and fair return, a 
figure of 25 cts. per M. cu. ft. was allowed in 
place of the 23.6 cts. reported cost in 1910. The 
Commission held that the company was being 
operated with greater efficiency than’ might be 
expected under good though not extraordinary 
management, so that a part of the benefit should 
be allowed to the company. This in effect par- 
tially offsets the action of the Commission in re- 
fusing to accept as reasonable the recorded per- 
formance of the company as to condensation and 
leakage, it being held that the loss should be 
lower with good management. The total amount 
to be generated was computed for 1911, 1912 and 
1913, with this last fact in mind, and multi- 
plied by the unit cost of operation for adding 
to the fixed charges; this sum was apportioned 
over the amount of gas sold with the result that 
the fair rate was found to be 85 cts. per M. cu. 
ft. from Nov. 1, 1911, to Dec. 31, 1912, and 80 cts. 
from Jan. 1, 1918, to Dec. 31, 1913. 


Allowance for Paving Over Mains and 
Services. 

It has been stated that the company argued 
for the inclusion of a fair return on the cost of 
repaving the streets where mains and service 
pipes were laid, not according to the kind of 
paving in place at the time the work was done, 
but according to the kind and cost at the time 
of the appraisal. The decision of the Commis- 
sion is so emphatic on this point that it may be 
quoted directly. ° 

The practical effects of such a theory are in- 
teresting and important. Suppose a locality at 
the time & gas company was started and its pipes 
laid were content to have unpaved or cheaply 
paved streets, cobblestone, macadam or gravel 
being used. Suppose that the people come to de- 
mand better paving, being dissatisfied with earl- 
ier conditions, and that asphalt, brick or granite 
block with a concrete base is laid throughout the 
area. Naturally, the people appreciate that they 
must pay the cost of the repaving; but accord- 
ing to the theory of counsel for the company, the 
gas consumer must also pay more for gas. In 
other words, every time the streets are improved, 
not only do taxes or assessments go up, but higher 
gas rates are justified, notwithstanding the fact 
that the company may not have paid-one dollar 
in connection therewith. If this theory is correct, 
citizens must consider in connection with every 
civic improvements its effect upon rates for gas, 
electricity, telephone service, water, transporta- 
tion and every other service which involves the 
use of the subsurface of the streets. If such 
improvement increases the cost of reproducing 
the undertaking supplying such service, higher 
rates will thereby be justified than would be 
reasonable before such improvement is made. 

Applying the theory of counsel to the case in 
hand, he asks that im tete about $250,000 or 
$300,000 be added in determining the “fair value” 
of the property, such sum including not merely 
the net cost of the paving, but “overhead charges” 
amounting to 20% or thereabouts. A return. of 
10% thereon would be from $25,000 to $30,000. 
Upon the basis of actual sales for 1910, this is 
equivalent to from 4 to 5 cts. per thousand. Thus, 
the net result of counsel’s theory is that this 
Commission is asked to fix a rate higher by 4 or 
5 ets. than would otherwise be reasonabie, and 
the reason offered in essence is that since the 
Kings County Co. laid its mains and services the 
City of Brooklyn and later the City of New York 
has materially improved the paving over those 
pipes without expense to the company. 

The company’s counsel apparently relies upon 
a single thesis to maintain his theory. He may 
not claim that the pavement is the property of 
the company, for it is not in any degree. The 


company may not alter the p 
city’s permission, nor sell, t; 
and in case the company do: 
and leave the street, the pay 
stored. Secondly, the compa; 
new paving. It was laid b 
company’s pipes were in the ¢ 
place, the new paving repres: 
upon the part of the compan 
portant, for it is conceivalh 
might not own certain prope: 
actually constructed it, and 
such construction, if paid by + 
properly be included in the 
the company would be entit 
return. But in this case, the n. 
discussion does not represent 
expenditure by the company 
the original paving does and it 
in “net cost,” as above set for: 

If one were to estimate th: 
“as new the property that exist: 
ent paving would have to be ; 
streets were opened for the ja\ 
services. Apparently this is th. 
which the company’s contentio, 
cost-of-reproduction method 
method which can be used in s. 
to follow it to the last extr: 
ignoring all other consideratio 
to absurd conclusions, but runs 
decisions. 

In Smyth vs. Ames, 160 U. S.. 466 
Harlan said: “We hold, however. | 


all calculations as to the reason 
+ * + 
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t the bas 5 of 
leness of rates 
must be the fair value of the propert 
being used by it for the convenience of thy put 
lic.” As to how this fair value is to be estimars 
the following general method is ( teas. 


In order to ascertain that value. the orig 
cost of construction, the amount expended in per. 
manent improvements, the amount and mari 
value of its bonds and stock, the pré 
pared with the original cost of constr 
probable earning capacity of the property 
particular rates prescribed by 
sum required to meet operating expenses, are 4] 
matters for consideration and are to bi a" 
such weight as may be just and right in 
case. 


statute 


The court is careful to add also that there may 
be other elements besides those enumerated that 
should be taken into consideration i: 
value. The evident purpose of the court in this 
opinion was to indicate that ther 
by which “fair value” for rate purposes can be 
determined. Fair value means equitable value and 
applying equity to the case in point, it is difficult 
to see how the company is justly entitled to earn 
a profit on the cost of pavement laid and main- 
tained at the expense of the cit) 

The judicial opinion that 
spondent company quotes to support his conten 
tion is that of Judge Hough of th: 
in the New York City Eighty Cent Gas Case, in- 
volving the right of the state to reduce the price 
of gas charged by the Consolidated Gas Co. The 
difference between book value 0! 
and replacement cost or cost of reproduction of 
mains and services was in this case about $5,560. 
000, and was admitted to be due to the fact that 
the city had at its own expense built costly pave 
ments over the mains of the compa: y, and to the 
fact also that since the laying of the mains the 
street subsurface had become so crowded with 
other subsurface structures as to increase the 
present cost of laying mains. Most of the mains 
were laid before the streets were paved with 
asphalt and at a time when the street was not 
so congested with other pipes and services The 
city and state contended that the original cost 
should be taken as a basis for valuation. Th 
company, on the other hand, contended that me 
present cost of replacing the mai's and services 
should be used. The Special Master reported in 
favor of the company’s contention and his report 
was approved by Judge Hough of the United 
States Circuit Court in his opinion of Dec. % 
1907. 

When this case came before t! 
Court on appeal, the city and stat: 
contention that original cost rat. 
ment cost should be used in vi 
services. The opinion of the Sup 
ever, leaves this matter undecid: 
does not fix a total valuation of t 
after reducing the value of the 
company and altering other est 
the conclusion that the rates fi» 
were not so low as to warrant 
of the court, at least until th: 
actual trial"of he rates. Justice 
ever, in delivering the opinion o! 


fixing fair 


is no one rule 
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November 0, 19gII. 
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Howine ittement (Willcox vs. Consolidated 
the = 912 | S. 19, decided Jan. 4, 1909): 
Gas CO. 44° : 
- col with the Court below in holding 
And wal . the property is to be determined 
that ae it -hen the inquiry is made regard- 
as of the te f the property, which legally en- 
ing the ra’) ynsideration of the question of 
ters ae it ised in value since it was ac- 
rates, nas pany is entitled to the benefit of 


red, the 





This is, at any rate, the general 


such Im myo pt say there may not possibly be an 
rule - to where the broperty may have in- 
escepy ial mously in value as to render a 
creas . 


a reasonable return upon such 
unjust to the public. How such 
treated is not a question now be- 
ise does not present it. We refer 
niy for the purpose of stating that 
-cin does not prevent an inquiry 
when, if ever, it should be nec- 


rate permitt 
increased Va 
facts should 
fore us as th 
to the — ; 
ne decisio 

the oe question, 

egsarily presencs a. 


wording of the above, read in con- 


Although t! 
tion with the briefs and the opinion of the 
is court, might possibly be construed to settle 


the matter favor of the inclusion of the cost 
of pavement laid at the expense of the city, it is 
not believed that it was so intended. The ques- 
tion of paving over mains is so unique that it 
should not be assumed that the court intended to 
dispose of it in the above general phrases in re- 
tation to allowing the company the benefit of any 
oeease in the value of its property. At any 
vee this principle will only apply in case pave- 
a laid by the city be deemed to be “property 
which legally enters into the consideration of the 
westion of rates.” This is in fact the whole ques- 
fon at issue, and the court has left it entirely 
undecided. It did not fix the value of the mains 

. approve the findings of the lower court in re- 
gard to such value, and the pavement is not the 
property of the company. The court intimates, 
however, that “the value of real estate, plants 
and mains” may be too high, but that, inasmuch 
ys the rate proposed will probably upon trial 
vield a reasonable profit even at these valuations, 
+ is unnecessary to go further in the present 
case, and that is the nub of the whole question; 
all else is dictum. 

It should be noted, further, that in none of the 
cases cited in Judge Hough’s opinion was the 
question of paving over mains definitely referred 
to or decided. Indeed, all of the gas rate decis- 
ions that have been found, where the question is 
discussed, are definitely opposed to the inclusion 
of cost of pavement laid by the city. In Cedar 
Rapids Gas Light Co. vs. Cedar Rapids, 120 N. W., 
66, 970, decided May 4, 1909, after the New York 
case above cited, the contention fur increased 
value to pipes and mains was disapproved by the 
lowa Supreme Court. The following is from the 
decision of the court; 


, The sum of $43,580 was added owing to the al- 
leged increase of value of pipes and mains be- 
eause Of being underneath the pavement. The 
company had laid them before the paving was 
done, but it is argued that, as the value of the 
mains and pipes is to be estimated when they are 
inthe ground, what it would now cost because of 
the pavement to put them there should be in- 
cluded in determining their present value. If so, 
the contingency of having to remove them at the 
expiration of the franchise also should be taken 
into account. Moreover, the fact that most of the 
paved streets are yarneeee by unpavea alleys 
or parkways, in which pipes might. be laid with- 
out removing the pavement, and possibly with 
less danger from electrolysis, is entitled to con- 
sideration. Nor is it to be forgotten that pave- 
ments yield to the ravages of time, and that with 
hew pavements new pipe may be laid. Undoubt- 
edly, the values of the pipes are somewhat en- 
hanced because of their location, but the entire 
Immediate cost of opening and replacing the 


bavement is not the criterion for value which 
should be adopted. 


The Wisconsin Railroad Commission has ruled 
that In a valuation for rate purposes the cost of 
reproducing pavement over mains will not be in- 
‘luded unless such pavement has been laid at the 
*xpense of the company. See State Journal Print- 
ns Co. vs. Madison Gas & Blectric Co., decided 
a * 1910 (4 W. R. C. R., 501, 554); Ashland vs. 
ao “ies Water Co., decided Nov. 1, 1909 (4 W. R. 
as. 807); Racine vs. Racine Gas Light Co., 
e an. 27,1911 (6 W. R. C. R., 228, 240). 


Capitalization of Contracts. 
thas also been stated that the company desired 
i. oe value the capitalized value of the 
ares > street lighting mentioned. This 
4s yet five years to run and it was 


to 


ad 

age to an exceedingly profitable one. 

com valuation ff the contract, according to the 
Pany’s yw (nesses, was placed from $50,000 

Per year up 


#0 annua) pres; computing the capitalized value, 
Ot 4iK0 . of $90,000 was taken on a basis 
Tale can he fair return on this capitalized 
east a is sought was 10%. Thus an 
street 1) ie £ $90,000 from the favorable 

Siting contragt was to be made to yield 
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$200,000 annually, the $110,000, of course, com- 
ing from the ordinary customers. The decision 
of the Commission is well quoted on this point: 


The contention of the company as represented 
by the testimony of this witness in substance is 
that the profits from this contract for its remain- 
ing life shall be capitalized, that the amount thus 
reached shall be added to the fair value of its 
property and that the rates shall be such as will 
provide a fair return thereon. In other words, 
the city or the taxpayers must pay an exorbitant 
price for street lighting, and yet the general con- 
sumers must pay enough to yield an ample return 
(10% is urged) upon the capitalized value of such 
abnormal profits, capitalized upon a basis of 4% 
or 5%. The absurdity of such a contention is ap- 
parent. Paraphrased, it is that the more the city 
pays the more the consumer must pay. If there 
is any relationship between these two factors, it 
is that the more the city pays, the less the con- 
sumer should pay, and this has been recognized 
in many franchises for water and lighting plants 
Indeed, the original contract and its history indi- 
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A Locomotive Crane Mounted on a Gantry 
to Serve Both Sides of a Pier. 


A revolving locomotive crane mounted on a gan 
try has been recently installed on a pier at the 
shipyards of the New York Shipbuilding Co., at 
Camden, N. J. The accompanying illustration 
shows this crane carrying one of the boiler drums 
of the U. S. Battleship “Utah,” 
and equipment 


whose machinery 
were described in our issue of 
Nov. 2, 1911. The crane is driven by electric 
motors and is designed to lift a load of 35 tons 
at 25-ft. radius or 15 tons at 65-ft. radius. A 
30-ton load can be hoisted at 15 ft. per min 
and a 15-ton load at 30 ft. per min. 

The crane is rotated on a roller bearing of the 
usual type by the same motor used for raising 
and lowering the boom. The speed of rotation 
is 2 r. p. m. The same motor is used also for 
moving the crane back and forth across the 


gantry This movement is produced by means 





LOCOMOTIVE CRANE ON A GANTRY INSTALLED AT NEW YORK SHIPBUILDING CO.’S 
PIER AT CAMDEN, N. J. 


eate that street lighting and the price obtained 
therefor have always been very important factors, 
and at the beginning were the chief concern of 
the company. Apparently, the original plant was 
built principally with a view to this business, and 
the contract was a very important inducement to 
the company to begin operation. It is obviously 
unfair that this very contract should be used to 
make the public pay a higher rate than they 
otherwise would. 

The argument of the company proves too much, 
for, if it is correct, it could be argued that every 
contract should be similarly treated. The public 
lighting contract resembles other contracts be- 
tween company and consumers. All are property, 
and presumably all are profitable. Those that are 
could be capitalized if this one may, and the more 
profitable they are, the higher must the rates to 
others be placed. Conversely, if any one should 
not be profitable, the capitalized loss should be 
subtracted from the fair value of the other “prop- 
erty,” and the rates lowered accordingly. 

It should be noted, further, that the company 
does not claim that the contract itself represents 
any investment or that any deposit, fee or pay- 
ment was required by the authorities. 

The Commission can find-no reason in law or 
equity which would justify the capitalization of 
the street lighting contract and the inclusion of 
such capitalization in the “fair value” upon 
which the company is entitled to earn a fair re- 
turn from the sale of gas to general consumers. 
It is unnecessary, therefore, to consider the meth- 
ods of determining its value, 


of a wire cable, attach@éd at each end of the 
gantry, which is wound around a drum mounted 
under the center of the crane and driven from 
the motor shaft through worm gearing. By this 
arrangement, the crane is held positively at any 
position on the gantry. 

The gantry is moved along the pier by a motor 
mounted at its mid-span.” Power is transmitted 
from the motor through steel shafts and gearing 
to one truck at either end of the gantry 

The speed of movement across the gantry is 
25 ft. per min. and the gantry itself travels 
along the pier at 150 ft. per min. Higher speeds 
would have been used, we are informed by the 
builders, the McMyler Interstate Co., of Cleve- 
land, Ohio, except for the lack of available 
power. Electricity for the various motors is sup- 
plied through the protected third-rail which can 
be seen along the right-hand side of the pier in 
the illustration. The third-rail system is used 
also for the rotation of the crane and for the 


movement across the gantry. 

The Annexation of Hyde Park to Boston, Mass., 
was authorized by popular vote on Nov. 7, carry- 
ing by a large majority in Boston, and a small 
one in Hyde Park. The vote becomes effective on 
Jan. 1, 1912, when the first enlargement of the 
area of Boston since 1874 will take place. The 
annexed area comprises 2,055 acres, against 17,193 
acres in all of the present Boston. The added 
poupente is 15,507 (as of 1910). This is the 

eginning of the Greater Boston discussed for 
some years past, 
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Alloys.* 
By. W. R. WHITNEY,?+t Past Pres. Am. Chem. Soc. 


I want to call attention to the possibilities in 
the way of useful discoveries, which may well lie 
more nearly within reach of some of the members 
than they realize, because of their particular 
knowledge or possession of special materials. 
For example, it frequently happens that one 
manufacturing company produces a new metal 
or alloy for some particular use, which, owing 
to lack of general study, may remain the sole 
use for a long period of time. So also, those who 
use the very modern metals, tantalum, tungsten 
and molybdenum, have been engrossed with ap- 
plications to a single field, and have hardly been 
able to look carefully into others. It is often 
through the interchange of information across the 
gap between quite remote fields that useful ad- 
vances are made. 

It occurred to me that even an imperfect re- 
view of some of the relatively recent metals 
might not come amiss. Probably few realize the 
rapidity with which new metals are coming into 
use, particularly in alloys. There are in all ap- 
proximately 50 metallic elements, though most of 
our important industries employ but a few of 
them. Some of these, in the ‘metallic state, have 
market prices which are not yet controlled by the 
cost of production, nor by the infrequency of oc- 
currence, but rather by the lack of development 
of a utility. Beginning with gold, which we 
may assume is the one element whose exchange 
value depends upon its commonness in nature 
plus its cost of production; and passing over iron, 
copper, lead and zinc, whose values may be said 
to be well fixed by occurrence and costs of pro- 
duction, we soon reach other meta!s, for which a 
new demand might well greatly reduce the cost. 
Among these are many whose ores occur in abun- 
dance. In the case of this type of element, the 
interest attached to research work is doubly 
great, 

It is highly improbable that the cost of copper 
will ever be greatly changed by the discovery of 
new uses. This is because the world’s supply of 
the ore is pretty well known; the demands are 
great and the cost of production of metal from ore 
have been so studied that further reduction will 
probably only be of what I like to call the sec- 
ond order of magnitude. This was not true of the 
metal aluminum a few years ago, and it is still 
possible.that considerably wider uses and reduc- 
tion of production costs may develop in its future. 

There is apparently a much wider divergence 
between the occurrence of the aluminum in na- 
ture and its price in metallic state than in the 
case of copper. In case of aluminum, only se- 
lected and purified ores are used at present, while 
other compounds of it occur everywhere in na- 
ture. On the other hand, in the case of copper, 
ores containing even less than 2% of copper are 
worked for the metal. Aluminum may thus still 
be considered in the transition state, a state long 
ago passed by copper and iron, and not reached 
by some of the metals considered below. We 
have all been witnesses of the interesting ad- 
vance of aluminum. From 1869-74, its properties 
were becoming generally known. The inefficient 
process by which it was then reduced from its 
ores made it impossible to sell the metal below 
$10 per lb. Advance was then made so that in 
the 80’s the price was about $5. There was not a 
great demand for it at this price. In the year 
1907, something like 26,000,000 Ibs. of this metal 
were made in America alone. The price is now 
about 20 cts. per Ib. 

The element ealetum, which a few years ago 
was listed only as museum specimens and at sev- 
eral dollars per gram, was sold in 1908 at $1.50 
per Ib., and could certainly be sold for a small 
part of this price if a greater use could be found 
for the metal. It slowly decomposes water, giv- 
ing hydrogen, and it differs from the alkali metals 
in producing such a feeble alkaline solution, that 
it is generally harmless. It ought to serve as a 
good deoxidizer, and should be a very cheap 
metal. It is not fair to relegate it to a list of 
useless metals. History of the metallic arts points 
to these being no such list. 

Thallium is an element quite similar to lead, 
but probably possessing some property which will 
some day warrant its exploitation. It is softer 
and heavier, and could be obtained in quantity, if 
a demand were created. 

The elements chromium, molybdenum, tungsten 
and tantalum, the three latter now obtainable in 
wire form, are tempting elements to study in 
mixtures with others. Who knows the useful 
properties of a chromium bronze, for example? 


*From e pene at the convention of the Ameri- 


can Brass Founders’ Association, May 24, 1911. 
tDirector of the Research Laboratory, General 
Electric Co., Schenectady, N, Y. 
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Tellurium has long been an apparently useless 
metal, and any market price is fictitious, as there 
is but little isolated in metallic state. It is not 
necessary that a great use, such as a substitute 
for zinc in brass, should be found for it. Our in- 
dustries are so great, that if a pound of tellurium 
added to the ton of aluminum was of benefit to 
the latter, the production of the necessary tel- 
lurium would be real industry. 

Consider eobalt. The world’s rate of supply of 
ore has been greatly augmented. It may take 
time to actually realize a greatly reduced cost 
of metallic cobalt, but we ought, notwithstanding, 
to realize it when uses have been developed. Our 
natural impulse in such a case, is to try direct 
substitution of one metal for another in some 
well developed use. Cobalt, for example, might re- 
place nickel in most uses when the cost fell below 
that of nickel, but this is a second order use. A 
first order use would be the supplying of a want 
which no metal previously supplied, or supplied 
distinctly less perfectly. 

In this connection, an interesting alloy of co- 
balt and chromium has just been described by 
Elwood Haynes in the October number of the 
“Journal of Industrial and Chemical Engineer- 
ing,” and it is altogether probable that technica. 
use will soon be made of it. 

Many tons of metals are annually consumed as 
resistance wire for electrical purposes. At one 
time iron was the element most used. German 
silver replaced it in some cases, where a lower 
temperature co-efficient was needed and the in- 
creased cost was permissible. Now there are a 
dozen or more special alloys for this particular 
electrical use. The new ones have far outclassed 
the old in most of those properties for which the 
electrical engineer uses them. In such alloys, 
nickel, chromium, manganese and others are now 
used by the ton. 

Silicon, which in 1900 was a curiosity and sold 
for 40 cts. per gram, is now a necessary compo- 
nent of special iron alloys and of high-grade 
transformer iron, and the world uses thousands 
of tons of the alloy annually. Silicon is now sold 
at about 5 cts. per Ib. The use of this metal in 
other alloys is still quite limited. In the case of 
iron, it greatly decreases hysteresis loss and in- 
creases electrical resistance. 

Boron, still a quite expensive material in metal- 
lic state, is coming into commercial use in assist- 
ing the making of solid copper castings of high 
electrical conductivity. 

Vanadium seems to be a young wonder work- 
ing metal. Its use has increased very rapidly in 
the past few years, but the quantities consumed 
are not known to us. As several companies are 
producing the iron alloy, it is safe to assume that 
it is being sold by the ton. The price for the 
metal in the alloy is not far from $5 per Ib. 

Cadmium is a beautiful metal in many respects, 
and it is certainly awaiting use. It is whiter and 
less crystalline than zinc, and doubtless the high 
price of nearly $1 per lb. keeps practical workers 
from trying it in their experiments. It should be 
produced as cheaply as aluminum, if there were 
a good demand for it. 

Titanium is an element long the subject of 
criminal negligence. It is a high-melting ductile 
white metal, which, at present, is only separable 
from its ores at high cost. It exists in many 
cheap ores widely distributed in nature. It is 
now apparently coming into use in steel manu- 
facture, particularly for railroad rails, and for 
this purpose it is fortunately unnecessary to 
isolate the pure titanium from its ores, an iron 
titanium alloy being produced directly. What 
will happen when the pure element has been tried 
in special fields, can only be surmised. 

If one omits the common alloys, brass, bronze, 
solder, etc., and considers only possible alloys of 
two metals, and still confines himself to 20 of the 
common metals, like vanadium, manganese, 
chromium, boron, ete, he is interésted at once 
to recognize that there must be 190 different pairs 
of binary alloys. When, in addition, the effect 
of varying proportions in these alloys is con- 
sidered, it becomes evident that the field of alloy- 
research is truly a large one. Many of the alloys 
apparently unstudied, are those which melt at 
extremely high temperatures. 

The brass founder who knows the upper limit- 
ing temperature of his melting furnace may at 
once point out that this temperature is fixed both 
by the life of crucibles and the particular coke 
or oil heating schemes with which he is familiar. 
If he thought that a molybdenum bronze of 80% 
molybdenum, would have useful properties com- 
pared with all other alloys, he might at once con- 
clude that he must give up his alloy because of 
the difficulty of melting it. If it were not for the 
advances in our available temperatures, there 
would seem to be little more than amusement in 
considering alloys high in tantalum, chromium, 
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titanium, molybdenum, in sj}i, 
adium, and a number of 5: 
metals. But hand in hand w) 
leading to isolation of such ; 
coveries of alumino-thermics. 
oxy-hydrogen temperatures 
processes. 

The time is always ripe fo: 
alloys with new tensile str-; 
colors and wearing powers. T 
the aeroplane have forced the 
alloys to make rapid strides, 
that we should want to inver 
ties. The physical chemist has 
way of a systematic co-ordi 
properties of binary, and in a : 
alloys. He has shown how to p 
points of two-metal and three-; 
to construct therefrom curves 
all possible alloys, but what n 
the way of segration and struc: 
fects as caused by annealing o; 

He has found that there is a s 
in one another which varies 
solubility of substances in wa 
may be melted together and w. 
quality and permanency of th: 
mined by just such solubility 1a 
dinary solutions. We know th 
well-mixed melted metals will s 
layers if allowed to remain eve; 
in molten condition at low ten 
act like a mixture of water ar 
separated layers contain both ; 
what the temperature, but the « 
position depends on the tempe: 

The other extreme of metal s 
in such a case as zinc-cadmium, w 
like a mixture of alcohol and wa 
ponents going into solution in al! proportions and 
remaining in solution at all temperatures. Hay. 
ing seen this analogy to the facts of solubility 
of substances in water, it is natural to searck 
among the metal mixtures for the pe 
kinds of solution observed in aqueous solutions 

Two such classes interest us at once. They are 
(1) those corresponding to aqueous solubilities 
where temperature widely influences the quanti- 
ties dissolved, and (2) those in which the solvent 
(as water) combines with the dissolved substance 
more intimately than by simple solutions, as by 
chemical combination. In the « of zinc and 
lead we have one of the metal! alloys of limited 
solubility. If these two metals are well mixed in 
liquid state, they separate into layers—one, the 
zinc, carrying a few per cent. of dissolved lead 
floats of an alloy made up of lead 
per cent. of dissolved zinc. In general, the quan- 
tity of the one metal dissolved and held in solv- 
tion by the other, depends on the temperature, 
and the higher the temperature the greater the 
solubility. Between 900 and 1,0 C., they are 
apparently completely soluble. It follows from 
this that when a dissolved pair of metals is cooled 
slowly, one of them may separate on cooling, if 
the limiting solubility is reached, and the extent 
of effective separation may depend on the rate 
of cooling. 

Our second case, that of chemical! combination 
between the metals, is made most evident by the 
form of the freezing point curve of the possible 
alloys. A compound of two metals which is 
stable at a temperature above the melting point 
of one or both of the metals, shows very clearly 
on the melting-point curve and ts toward each 
of the elements just as a new, or third element 
Its melting point cannot yet be predicted from 
any knowledge of the component metals. It may 
even melt higher than either of the components 
Such cases are seen in alloys of :luminum-antl- 
mony, in lead-tellurium, etc. 

Man first used the metals as 
then, as he reduced them from t 
ally, when specified requiremen': 
and more exacting, he not only » 
previously unused metals, but als 
fied the old familiar ones. For « 
used steel, a carbon alloy; for 
one capable of cutting iron more 
tungsten, nickel, chromium and 
permanent magnets molybdenu: 
high electrical resistance nicke’, 
were added, for high electrica 
low hysteresis, silicon and alum 
for toughness in springs a litt): 
used, and for wearing qualities « 
introduced. These are only a fe 
ful alloying experiments with 
probably be repeated with othe: 
copper, zingyand aluminum, wher 
base metal is fot high. 

On the other hand, the study 
which have not yet advanced t 
first-order erst-reduction is impos 
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ider again, the element chrom- 
know about it? Is it a workable 
hammered or cast? Is it perma- 
Is there a considerable possible 
the cost of obtaining the metal 
what seems a reasonable rate? 
y that such an element will sug- 
by men as did copper and iron, 
t its properties must first be de- 
ie known. As a metal, it is only 
ld. It is made in the metallic 
n of the oxide by metallic alum- 
electrolysis of its salt solutions. 
produced at a lower cost than 
inum required, and it now sells 
per lb. In the oxide from which 
iy be had for less than half this 
lloys with iron, which are made 
on with carbon; it is sold for 29 
s gives an impression that ulti- 
ection of metallurgical processes, 


oossibly obtain the metal much 


r lb. It withstands heat exceed- 
n pure it melts at very high tem- 
ld, about 3,000° C.) and it does 
heated red hot in air, as copper 


t is for this reason that it is used 
illoys for electric heating devices. 
ted into metals, and then looks and 


acts like nickel plate. Doubtless its use will quite 


rapidly increase 
ready come int 


in special alloys, as it has al- 


o use in tool steel. 





An Inclined Deep-Well Pump Used to Take 
Water From a River Having Great 
Variations in Level. 


Years ago 


we described the use of inclined 


wells for taking water from beneath the sandy 
ted of Lake Michigan at South Haven, Mich., 
and also from beneath the Missouri and Missis- 
sippi rivers (see Eng. News, May 11, 1893, p. 452). 
We are indebted to “Power” of Oct. 17, 1911, 
for a description of a deep-well pump, with its 
tube placed on an incline, to take water from a 
stream having great variations in level. The ar- 
rangement described serves as a substitute for 
mounting a pump on a carriage and raising or 
lowering both pump and carriage with changes 
in the river level. 

The inclined pump and intake mentioned in our 
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barrel at low water. This would avoid any trou- 
ble of priming the pump and at the same time the 
motor and working head could easily be got at 
and at all times be out of the way of flood 
waters. 

When this proposition was presented to the dif- 
ferent pump manufacturers, none of them could 
show any good reason why it would not work, 
but all with one exception seemed to be afraid of 
it. The worst objection presented was that the 
sag of the rods against the drop pipe would wear 
them out. The rods are made of wood and the 
pipe of iron. The wear is not great and, even if 
the rods do wear out, the drop pipe is easily ac- 
cessible and it can be uncoupled and a new rod 
put in. This wear only comes on the downstroke, 
as on the upstroke the rods are taut. 

The pump installed is a Platt Iron Works, de- 
signed for a working head of 151 ft., with a 
stroke of 24 ins. and a 6%-in. working barrel. 
The pump makes 30 strokes per minute. The set- 
ting of the working head at an angle necessi- 
tated some changes from the regular pattern in 
order to connect the 15-HP. motor. 

To avoid some rock excavation the working 
barrel was placed above extreme low water but 
below the average stage, and from the working 
barrel a suction pipe is carried out into the river 
and at the end is placed a 100-mesh screen. 
Should the river deposit silt around the suction 
or other obstructions gather around the screen, 
there is provided a 2-in. bypass from the main 
discharge to the suction, which on being opened 
will force anything away from the screen. 

The pump discharges into a 20,000-gal. tank 
placed on the hillside 145 ft. above the level of 
the check valve of the pump. When the pump 
was first started considerable trouble was caused 
by fluctuations in pressure. This has been prac- 
tically overcome by increasing the size of the 
air chamber, which is now 1 x 7 ft. 


The Water-Works of Greater New York now 
yield a net profit to the city of $4,782,809 per an- 
num over the interest on its cost, according to a 
statement prepared last week by Water Commis- 
sioner Thompson and presented to Mayor Gaynor. 
The basis on which this profit is computed is ex- 
plained by the Commissioner as follows: 


I have received from the Comptroller a state- 
ment showing that the total amount of bonds 
issued for the completed water systems now in 
operation is $96,933,517. If this money had been 
borrowed at 4%, the annual interest charge would 
be $3,877,340. The appropriations of this depart- 
ment for all boroughs for water-supply purposes 
amount to $4,622,000 per annum, which, added to 
the $3,877,340, makes a total of $8,500,340, as a 
total charge against the completed water system 


-7Drop Pipe 


at ita 


INCLINED DEEP-WELL PUMP AND INTAKE, TAKING WATER FROM 
THE BIG SANDY RIVER, PRESTONBURG, KY. 


opening paragraph was installed at the power 
plant of the Colonial Coal & Coke Co., at Pres- 
‘onburg, Ky., and was described and illustrated 
by Mr. W. T. Griffith, of that company, in 
the journal already mentioned. The plant just 
tamed is located so far from the river that-it was 
‘ot considered practicable to pipe steam to operate 


4 steam pump 
ated by using 


on the river bank. This was obvi- 
an electric motor. 


"g and making connections with changes in the 
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‘escription of the conditions met 


Mr. Griffith we quote from his 
ws: 


River is a stream which varies 
of water to 35 ft. at extreme 


' during the heavy rains of spring 


‘8s often come suddenly. During 
river carries large quantities of 
which as the river falls is de- 
banks and on the bars. 
ceived the idea of setting a deep- 
‘Dp of the river bank, at such an 
_the drop pipe parallel with the 
the river and place the working 





' The plan also | 
“aves the trouble of moving the pump and break- 


for the city and also the running of the depart- 
ment. 


Collections last year amounted to $13,283,150, 
which would show a net profit to the city at the 
resent time on the completed water system of 
4,782,809. There have also been issued, in addi- 
tion to the above, $53,602,000 worth of bonds for 
the Catskill water supply. This, also at 4% in- 
t would make a further charge at the pres- 
ent time against water revenues of $2,144,080, 
which makes the profit above interest on all 
bonds issu for water purposes at the present 
moment $2,683,729.70. If the total cost of the Cat- 
skill Aqueduct is to be $172,000,000, this would 
mean that the city has to lay out $119,000,000 
eee whic at 4% interest, would amount to 
$4,760,000 additional. This, under the present rev- 
enues, would show a loss of $2,121,270.50. 


We may add, however, that the entry of the 
Catskill supply under high head will make pos- 
sible very large reductions in the present ex- 
penses of the Department. The city is now, we 
believe, buying water from private water com- 
panies at high rates to supply some outlying dis- 
tricts. It is also at very heavy expense for pump- 
ing a Jarge part of the supply and this pumping 
will no longer be necessary when the Catskill 
water is obtainable at high pressure. Further, the 
increase in water consumption when the larger 
supply is available ought to return added rev- 
enue to the city if the water is sold through 
meters and not merely wasted. 
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A Device for Increasing the Capacity of 
Rotary Driers for Granular Materials. 


A new idea in the design of buckets for rotary 
driers is shown in the accompanying illustration 
A common type of rotary drier for such granular 
materials as sugar, salt, sand, etc., consists of a 
rotary cylinder slightly inclined from the hori- 
zontal with a number of longitudinal buckets 
or flights on its inner surface. The material to 
be dried falls into the drum at the higher end, 
and as the cylinder slowly revolves the buckets 
raise some of the material and pour it back again 
in a thin stream, passing it along a little each 
time toward the lower end of the drum. The 


streams of material from the buckets fall through 
a current of hot air flowing through the cylinder. 
ordinary design 


In the 


of rotary drier the 


ee 





ep 


Saw-Tooth Flights for Rotary Driers. 


(Invented and patented by R. S. Kent, Brooklyn, 


ak aol 
buckets are made with a straight lip. In the 
new design, as shown in the illustration, the 


edge of the buckets is serrated, forming a series 
of large “saw teeth’ on the edge over which the 
material pours. In this way the effective length 
of the bucket lip is increased and the granular 
material is scattered in an open shower instead 
of falling in a solid sheet. It is claimed that 
the capacity of a drier of given length and 
diameter can be increased 10 to 25% by forming 
the bucket in this way. 

The device is the invention of Mr. Robert 8. 
Kent, of 253 80th St., Brooklyn, and was pat- 
ented March 2, 1909 (No. 914,052). The Hersey 
Mfg. Co., South -Boston, Mass., has the sole 
rights under the patent for building driers for 
sugar, salt and granular chemicals. Since May, 
1909, when this form of bucket was first put on 
the market, 50 driers of this type have been put 
into use in various parts of the country for dry- 
ing sugar, salt and sulphate of iron. 

—_—— qq 


The Grubstake Movement in Colorado, the ob- 
ject of which was to raise by popular subscrip- 
tion a fund to be used for financing a systematic 
prospecting project, is described as follows in a 
recent issue of the Colorado School of Mines 
“Quarterly”: 


In May; 1911, the Denver “Republican” sug- 
gested that a fund of $10,000 be raised by popular 
subscription as a Grubstake Fund, and that with 
the proceeds of this fund prospectors be sent into 
the mountains to find a “Second Cripple Creek.” 
The suggestion met with popular support, the 
amount was over-subscribed, and 34 rties were 
sent out. The movement was guid by a com- 
mittee of the Denver Chamber of Commerce, con- 
sisting of Max Boehmer, Chairman, Ernest. Le 
Neve Foster, Secretary, and James Doyle. No 
prospectors were sent to the vicinity of the old 
and prosperous camps. All were carefully selected 
men. The preferénce was given to those who had 
seen float or veins in some particular region, and 
were anxious to prospect that district. Only a few 
prospectors were sent to localities selected by the 
committee. 

Discoveries of pay ore were made in Gunnison, 
Routt, Jackson, Plata, Montezuma, Boulder, 
and Custer Counties. The metals found were gold, 
silver, lead and copper. A movement is under 
way to form a Chamber of Commerce Co. to con- 
tinue the work and to develop the prospects dis- 
covered. This grubstake movement has not only 
resulted in much prospecting on its own account, 
but it has stimulated many private persons to do 
likewise. 
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Model Housing Plans for the Philippines 
By GEO. H. GUERDRUM.* 

In the Philippine Islands, coincident with the 
subject of municipal drainage, municipal water- 
supply and municipal scavanger service, the no 
less important branch of house sanitation has re- 
ceived the attention of the sanitary authorities. 

In some ways it would appear that in a tropi- 
cal country, where houses are not erected for 


‘Chieh, Division of Seatasy Wagipewiug, Bu- 
reau of Health for the Philippine Islands. 
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Fig. 1. Simplest Form of One-Story House. 
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protection from cold weather, the sanitary prob- 
lem would be very much simplified, yet it has de- 
veloped that in a warm country the increased 
danger of infection from transmissible disease in 
a large measure tends to offset any such ad- 
vantage gained. 

Preliminary to the regulation of building opera- 
tions the following items have been carefully con- 
sidered: (1) The natural habits and customs of 
the people; (2) the modes of transmission of dis- 
eases most prevalent and most dangerous to the 
community and known means of prevention. 
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ig. 5. First Floor of Two-Story House with Nine Apartments on Each 


Floor, and no Kitchen on Second Floor. 
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Fig. 6. Two-Story House, 
with Four Apartments on Each Floor, 
Entirely Independent 
except for Entrance Hall. 


Fig. 7. View of a Two-Story House with Nine Apartment 


on Each 


Floor, Erected with Private Capital, Manila, P 


FIGS. 1 TO 7. 


PLANS FOR VARIOUS TYPES OF LOW-' 
HOUSES AND APARTMENT HOUSES DEVISED BY TH! 
HEALTH FOR THE PHIL/@PINE ISLANDS. 
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sion of a municipal water-sup- 
nage, public comfort stations, 
of building supervision this 


and @ mild 
tion has been rendered quite 


yf cons 

Pai aa probably be continued in use 
apg indefinite period. (See arti- 
ca - as nt writer, entitled “A Novel House 
5 aerest ge System for Portions of Ma- 
wp. L.” Ene News, Oct. 6, 1910.) 

“ip the conge-ied districts, however, this form 
aonstruction. on account of danger from fires 
7 waste of ground space, cannot be used, and 
coats must had to stronger building ma- 


ter.als 


The materials at hand and the congested, dis- 
nse-spreading conditions confronted a few years 
ago in Manila have not been encouraging. Un- 
satisfactory enforcement of existing building reg- 
yiations, long rows of houses opening into back 
arte ysed in common by hundreds of people; 
lack of kitchen facilities; cooking carried on in 
day fire pots stuck around anywhere where tem- 
porary protection could be secured from the sun 
or rain; foul privies, used in common by all ten- 
ants and both sexes; lack of drainage, etc., were 
gme of the evils encountered. 

Conditions are by no means ideal now, as a 
house once erected is a very lasting affair and 
when built on unsanitary lines is difficult to alter; 
a great advance has, however, been made. The 
large back yards common to dozens of doors and 
sores of families are now discouraged. 

Common privies used by many families are re- 
moved whenever possible and individual water 
cosets for each house connected to the sewer 
system substituted, or in some Cases, removed 
altogether and contiguous municipally-controlled 
public convenience stations substituted. 

With a view to improving future construction 
and educating local architects and house-owners 
of the Philippine Islands in the principles of 
modern house sanitation a series of house designs 
has been prepared which is distributed gratui- 
tously to interested parties. One of the keynotes 
of these plans is unit construction; with the 
avoidance of tenement-house conditions and evils, 
such as common toilets, kitchens, yards, etc. The 
aim has been to make each apartment complete 
in itself with a separate entrance, kitchen and 
small yard surrounded by an effective wall. As 
many units may be constructed as the property 
will hold, ‘ 

Fig. 1 shows the smallest type of house which 
may be erected within the fire limits of Manila, 
consisting merely of a single-pitched roof over 
the main room of the house with another small 
adjoining single-pitched roof in the rear over a 
small kitchen. In case of a row of these units 
being erected the roof of the adjacent kitchen 
would slepe the other way, forming a small 
double-piteched roof over the two kitchens. 

If this house is erected in Manila, and if it 
abuts on a line of the sanitary sewer, it must 
be connected thereto. Where the house is to be 
‘rected in the Provinces, or in parts of Manila 
Where there is no sewer, this cannot be required. 
The entire floor of the house is paved with con- 
(rete, surfaced with cement mortar. 

Fig. 2 is a slightly more commodious house, 
‘Wo Tooms deep. The kitchens, yards, etc., are 
similar in every respect. 

Successive stages of development are afforded 
by two-story houses, first with a single kitchen, 
town stairs, for the two while (Fig. 3) the next 
stage has a separate kitehen on each floor. 

ae to frequent earthquakes, three-story and 

‘r-story frame buildings have not been found 
satisfactory and for this reason the problem of 
all tenements has not to any great extent 


tatered into the sanitary problems of the Philip- 
bite Islands, 
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new building recently erected on Calle San Mar- 
celino. It will be noticed that each apartment 
is complete in itself, being separated from the 
adjoining apartments by means of a stone wall 
without doors or gates. Thirty per cent. of the 
ground covered by each unit is reserved for light 
and ventilation. By requiring that these small 
yards be paved with a 10-cm. (4-in.) layer of 
concréte, these places are rendered rat proof and 
impervious to liquid wastes or refuse. In this way 
plague and cholera, the two most dreaded dis- 
eases of the Far East, can find little foothold. 

A house erected on Calle Benevides is very 
much the same as the one shown by Figs. 5 and 
7, except that a second kitchen is provided up 
stairs for independent housekeeping on the sec- 
ond floor. 

In order to prevent possible friction between 
families living independently of each other on the 
first and second floors, respectively, but using the 
street entrance in common, a design has been 
adopted (Fig. 6) in which each unit consists of 
four apartments, each one separate and distinct 
in itself. 

The various plans adhere very closely to ex- 
isting local conditions, with the previously-men- 
tioned insanitary features eliminated. 

There are many points in common between 
housing problems encountered in the Orient and 
those encountered in the United States. While 
apparently of such widely different characteris- 
tics, the human race, in the fundamental require- 
ments in the struggle for existence, shows pro- 
nounced traces of similarity. 
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Inland Waterways and Waterway Projects 


in France. 

One of the greatest authorities in the world on 
the economics of transportation systems is C. 
Colson, of France, a distinguished engineer long 
connected with the French Department of Public 
Works and a State Councillor of France. 

In the “Bulletin of the International Railway 
Congress” for October appears an article by Mr. 
Colson reviewing recent waterway traffic and 
waterway projects in France. In that country, 
as in the United States, there is at present a 
great popular propaganda in favor of enormous 
expenditures by the Government on inland 
waterway construction and improvement. The 
Government engineers who study these questions 
as impartial experts oppose these expenditures. 
In our issue of March 24, 1910, we reviewed the 
action taken by the French Government with 
respect to several ambitious projects for water- 
way construction. Below we print extracts from 
the paper by M. Colson, above referred to, which 
should interest American engineers who follow 
the current discussion in this country over pro- 
jects for inland waterways: 


The New Canal from the Marne to the Saone. 

The mean traffic of this canal has increased from 
165,000 tons in 1907 to 199,000 tons in 1908 and 
to 271,000 tons in 1909. The saving in distance of 
180 kilometers (112 miles) by which some 150,000 
tons of goods benefit is very nearly the sole ad- 
vantage resulting from the expenditure of 86 mil- 
lion francs incurred in constructing this extension. 
The annual charge for interest on that capital and 
for maintenance may be estimated at 4 million 
francs, and only 147,600 francs are covered by the 
tolls collected by the Chamber of Commerce of St. 
Dizier; accordingly 25 to 30 francs per ton repre- 
sent the cost to the taxpayers of the saving of 3 
to 4 frances effected in the carriage. This differ- 
ence will evidently become reduced as the traffic 
grows; but it will have to grow to a very re- 
markable extent before the transaction will be- 
come a profitable one, even if we leave out of 
consideration the loss incurred by the State by 
the traffic taken away from the railways with 
which it has. financial relations. 


Traffic on the Seine. 


The navigation of the Seine was twice stopped in 
1910 by floods, once at the beginning and once at 
the end of the year. The last interruption, which 
came immediately after the momentary stoppage 
of the traffic on the Western-State Railway by 
the strike, largely contributed to the disorgani- 
zation on that railway. 

The facts then observed once more showed how 


a 


600 
mistaken those are who consider that the de 
velopment of inland navigation will relieve rail 
ways in times of congestion. We have repeatedly 
shown by means of statistics that at times 
when railways have great difficulty in dealing 
with sudden rushes of traffic, the waterways, far 
from helping them, do not even take their pro 
portionate share of the increase, and prefer to 
charge higher freights rather than carry more 
traffic. 

The situation which arose in November, 1910, 
casts a strong light on another side of the 
question. 

During the discussion which arose in the Sen 
ate, Mr. Richard Waddington, the eminent chair 
man of the Chamber of Commerce of Rouen, gave 
the following summary of the business conditions 
of that town 

During November, 1910, the goods to be dealt 
with amounted to 334,000 tons; the shipping only 
took 108,000 tons of this, while according to the 


proportion previously laid down it should have 
taken 233,000 tons; that is a considerable deficiency 


which the railways should have dealt with but 
which was not dealt with at all 

The difference should have been dealt with by 
the railways! According to the figures given 
their normal share of the traffic amounted to 
101,000 tons; shipping having failed to deal wit! 
125,000 tons, the railway should have provided 
for this; it should have provided for 124% mors 
traffic because shipping stopped. Instead of deal 
ing with 400 cars (each 8 to 10 tons) per day, it 
should have dealt with 900 at Rouen. But 500 
cars more per day, allowing about six days for 
loading, taking to destination, unloading and r« 
turning empty, means that 3,000 cars more would 
have been required for the Rouen traffic Was 
the railway to take these cars away from its 
regular customers, at a moment when the strik« 
had already led to great delays, in order to help 
the customers of a competing system? 

And assuming that a reserve of 3,000 cars 
was available, were there enough sidings avail 
able at Rouen to deal with 900 cars per day in 
stead of 400? The growth of the traffic at that 


port certainly makes a considerable 
railway installations desirable. But is it reason 
able to give installations such a size that 
the railway can double its traffic from one day to 
the next, if navigation is 
floods or by low water? 
the world which 


increase in 
those 


stopped by ice, by 
Is there any business in 


can afford to be equipped for 


needs which may exist during a fortnight or a 
month every second or every third year? Is the, 
budget to be burdened in order to double the 


installations normally required at Rouen, so as 


to provide for any stoppage of the inland navi 
gation? 
Is it reasonable that those commercial centers 


which have already received the excessive priv- 
ilege of only being charged 1 centime for toll for 
using a way which has cost the State 70 million 
francs, between Rouen and Paris only, should in 
addition have railways including not only the 
equipment necessary for the normal traffic, but 
also installations in order to duplicate, if neces- 
sary, the waterway; installations which would 
be unproductive nine-tenths of the time but would 
always be supplied with the stock and staff 
necessary for needs which will only occasionally 
arise? 

But, it will be said, the Seine floods succeeding 
the strike is a quite extraordinary coincidence, 
and everywhere else one has been happy to fall 
back on waterways when the railway has 
stopped. Let us now see what happened at Dun- 
kirk, where the canals at that time were in 
cellent working order. About 40,000 tons of 
goods had then accumulated at the wharves in 
consequence of the stoppage of the railway. The 
different docks then contained about 175 empty 
barges, more than enough to take all the goods 
necessary for relieving the pressure. But the 
barge owners thought it a favurable moment for 
doubling their freights; instead of 2 francs per 
ton, the ordinary freight from Dunkirk to Lille, 
they asked for 4 francs, and similarly in all other 
cases. 

If an owner, more desirous of obtaining freight 
at once than of profiting by the public disaster, 
wished to quote a lower rate, the others knew 
well enough how to prevent him from starting 
And as the railway could neither refuse consign- 
ments, nor raise its rates, nor increase the nor- 
mal time within which consignments had to be 
delivered, merchants, instead of putting up with 
the demiunds of the barge owners, brought their 
goods to the railway, hoping that if the goods 
were not conveyed, they would at least receivs 
compensation from the railway for the resulting 
loss. 


ex- 
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Unwise Expenditures on Waterways. 


Of late we have again encountered the threat 
of one of those schemes of public works of which 
the most evident result is the expenditure of pub- 
lic resources on useless enterprises, so that those 
resources will no longer be available when any 
real needs arise. The idea of such a scheme 
seems to-day to have been given up, and this is 
a subject of much congratulation. Such a scheme 
was adopted in 1879, and it is due to this and to 
the extra expenditure resulting that the French 
debt was increased to 30 thousand million francs, 
having previously stood at the crushing figure of 
24 thousand million francs, which it had reached 
in 1875, when the sums due in consequence of 
the terrible war had, been paid. 

A more modest scheme was drawn up in 1903, 
and the whole result has been two useless enter- 
prises which for a long time swallowed up the 
funds available: the canal from Marseilles to the 
Rhone, the estimated cost of which has already 
risen from 71 to 81 million francs; and the Canal 
du Nord, which was estimated to cost 60 million 
francs, but which now already is sure to cost 80 
millions. The characteristic feature of these two 
ways is that each duplicates an existing way; 
one of which perfectiy meets existing require- 
ments and the other could have been made to do 
so at much less cost. 

It was just at the time when the advantage of 
lighters hauled on the sea was being recognized 
everywhere, that it was decided to construct, at 
great cost, a canal to allow the boats from the 
Rhone to reach Marseilles by a way much less 
convenient than the sea. As regards the Canal du 
Nord, the expenditure incurred could easily have 
been avoided by doubling the capacity of the ex- 
isting line of the Nord to Paris by doubling the 
tunnel, after the locks; and it was only in order 
to avoid making useless an expensive piece of 
work, showy in a scheme, that ten years ago less 
showy but perfectly satisfactory schemes were 
not adopted. 


The Proposed Ship Canal to Paris. 


There is, however, one particular scheme which 
public opinion now seems specially to favor; that 
is the Paris seaport proposal, which is a well 
defined idea worthy of consideration. We cannot 
here examine the different estimates which have 
been made of the enormous expenditure involved 
in making such a long and deep waterway and 
setting into disorder such important existing 
ways as the Seine and the railway from Paris 
to Havre, in districts where land is so very ex- 
pensive. But we will set forth the arguments 
which make all experts in commercial navigation 
hostile to the scheme. 

The fundamental idea of the canal is to avoid 
any transshipment at Rouen and to obtain up to 
Paris the great advantages which ships afford as 
compared with any other means of carriage. But 
these advantages only exist when the ship can 
sail freely and without hindrance on large sheets 
of water, such as the sea and large estuaries. In 
a ship canal or in a narrow river which has been 
canalized, a large ship can only advance with 
great care and hardly more quickly than a barge 
properly hauled. It is consequently evident that 
there is every advantage in using barges, which 
cost much less per ton of capacity, are much 
easier to handle, are much less exposed to the 
risk of running aground, and which do not tm- 
mobilize, as soon as they stop, an expensive en- 
gine together with its staff. 

As regards transshipment, this will not be 
avoided, for it would be impossible to find the 
land necessary for constructing a seaport at 
Paris, near enough to the works and shops in 
order that cargo after unloading can be carted 
there direct. It will always be necessary, at 
Clichy or even further from Paris, to transfer the 
cargo to barges or to wagons in order to take the 
wines to Bercy, the corn to Corbeil, the coal to 
Javel, St. Denis, La Villette, etc, and conse- 
quently it is much better to effect this trans- 
shipment at Rouen. 

As regards Paris exports, as they consist chiefly 
of high-value goods dispatched in small quanti- 
ties, it is the quick freight service to the point 
where they are put on board a quick ship which 
alone interests them. 

We therefore think that the notion of a ship 
canal from Rouen to Paris, no matter whether 
more or less costly, is based on a wrong com- 
mercial conception. The only comparable water- 
way which exists is the Manchester canal. This 
is one-third the length, and this by itself makes 
a radical difference. It ends at a port which is 
an enormous railway center, and its traffic chiefly 
consists of the goods which the railways dis- 
tribute throughout the district, much more than 


of the goods required for Manchester industries; 
for it has not succeeded in transferring to Man- 
chester the center of the cotton trade, which re- 
mains at Liverpool. 

It is hardly doubtful that the canal traffic 
would be much smaller if Liverpool had abolished 
the burdensome system of cartage between the 
port, the warehouses and the stations, which 
conservatism and the influence of the carriers has 
retained to this day, and if an interchange sta- 
tion had been created there as at Manchester. 

Moreover, the canal has remained a deplorable 
business from the financial point of view, and 
this example, far from justifying the Paris sea- 
port scheme, where conditions are far less fav- 
orable, on the contrary condemns it. We do not 
doubt that any one who carefully examines the 
scheme and who knows the conditions under 
which shipping is carried on, will arrive at the 
same conclusion; and this is perhaps the reason 
why some of its partisans wish that it should be 
adopted without further investigation. 
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Notes From Engineering Schools. 

CORNELL UNIVERSITY.—The annual meet- 
ing of the Cornell Society of Civil Engineers was 
held at Kalil’s restaurant, in New York City, Oct. 
17. Officers for the coming year were elected as 
follows: President, De Forest H. Dixon, '96; Vice- 
Presidents, General Mario G. Menocal, '88, and 
Charles H. Baker, ’86; Recording Secretary, Mal- 
com A. Rue, ’99; Corresponding Secretary and 
Treasurer, E. A. Truran, 95, Old Grand Central 
Palace, New York City. These officers, together 
with the following elected members, constitute 
the executive committee: William H. Stratton, 
’88; James B. French, ’85; John A. Knighton, 
91; Joel BE. Wadsworth, ’90; Willard Beahan, 
’78; James H. Edwards, ’88. 


MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY.—A revision of the old courses and the 
addition of two new courses in the department 
of mechanical engineering has been proposed by 
Prof. E. F. Miller. In brief the changes include 
lengthening the course in hydraulics, more work 
in electrical engineering, a more complete course 
in refrigeration, additional studies of the small 
gas engine and sufficient German to read German 
scientific periodicals. 

It is reported that great success has attended 
a change in the method of conducting mechanical- 
engineering laboratory tests, made about a year 
ago. Students are organized in squads with some 
one member in charge of each test and respon- 
sible for the conduct of the work-and the prepar- 
ation of reports. 

—_—_—_—————_o——__—_—- 

A Coal Mine Explosion Nov. 9, at 6 a. m., killed 
eight men in the Adrian shaft of the Rochester & 
Pittsburgh Coal & Iron Co., four miles from 
Punxsutawney, Pa. The bodies of six of the vic- 
tims were recovered that night by the U. 8S. Bu- 
reau of Mines rescue crew from Pittsburgh. 

>_ Oo _-—— 

The Concrete Bridge Failure at Ayburn, Cal., 
on Nov. 4, reported in our issue of last week, was 
due to the collapse of a timber centering under 
one of three 140-ft. arches. The first reports as 
to the number of fatalities were much exagger- 
ated; instead of 16 men being killed, 3 workmen 
were killed and 3 others injured in the collapse. 
The bridge comprises three 140-ft. concrete arcn 
spans over one fork of the American River and is 
to be used for a railway now being built to tap 
the cement rock quarries beyond the river. Two 
of the arches had been completed and work was 
in progress day and night on the concreting of 
the third and final span, when the centering un- 
der this arch collapsed. We have received tne 
following telegram from the Mountain Quarries 
Co., the owners of the bridge: 


The first telegraphic reports of the accident at 
Auburn were much exaggerated and implied that 
the whole bridge structure had failed. hat ac- 
tually happened was that the falsework of the 
third and last span of the bridge failed while the 
concrete arch was being poured. Owing to the 
efforts to save lives the wreckage was left in 
such condition that we have been unable to Ge- 
termine the exact cause of the failure of this 
falsework. Whether it was due to some latent 
defect of material or whether something happened 
which was not noticeable owing to the time of 
night at which it occurred we cannot as yet de- 
termine. The financial loss to everybody con- 
cerned is comparatively —) leaving the loss 
of three lives as the most deplorable part of the 
accident. The delay at this time of the year, ow- 
ing to the danger of high water, is also im- 

ortant, but the rain and snowfall in the neigh- 

orhood, unless abnormal, will not interfere with 
the completion of the structure this Fall in ac- 
cordance with original plans and design. 


A Strike of City Refuse Cari, 
in New York City, Nov. 9, a; 
day spread +to street swee,, 
sioner of Street Cleaning, w 
began to collect strike break 
began to remove the accumu! 
bage from the streets. Thi: 
riots and attacks from the hv 
ment districts where the |; 
sympathy with the strikers 
creased and only by severe 
police able to stop it. An o; 
helped the city authorities 
refuse in the streets from | 
By Nov. 15 the collections w. 
and the strikers appeared 
striking men were all ciyi| 
and the city’s attitude tow 
peatedly stated by Mayor Ga 
to work they were held guilt, 
and could not again enter th. 
ploy except as the Civil Sery;) 
them on new eligible lists, 1 
is that the strikers cannot ge 
long as there are other suital)! 
jobs. 
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Reinforeed-Concrete Accident 
collected in the State of | 
under government auspices; 1| 
schuss fiir Bisenbeton (Germa: 
crete Committee) is to receive 
An order was issued to all th. 
Prussia on Sept. 18, 1911, by th. 
lic Works, directing them to .« 
committee “Zentralblatt der Baw, 
1, 1911). The order was accomyp:: 
instructions for procedure, and 
who give their services to the 
vestigators. When an accident 
concrete structure comes to the notice of the 
police (or the building bureau, which in Prussia 
is part of the police administration), an expert 
may be chosen from this list to investigate the 
causes and circumstances of the accident, and in 
case the accident leads to judicial inquiry the 
public prosecutor will call for the aid of such ex- 
pert. The central office of the committee is to be no- 
tified in each case, and all reports of experts will 
be collected there. Publication of { ndings will be 
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It is to 
be noted that the committee is a semi-official 


body, having been formed at the instigation of 

the government and occupying an office in the 

building of the Ministry of Public Works 
———_o——- 

A Board to Examine the Wreck of the “Maine” 
has been appointed by the President. This board, 
consisting of army and navy officers, is to proceed 
to Havana, examine the exposed wreck and re 
port all possible data it can gather, particularly 
as to the cause of the destruction of the vessel 
The personnel of the board is Rear Admiral CB 
Vreeland, U. S. N., Chief Naval Constructor R. H 
Watt, U. S. N.; Col. W. M. Black, Engineer Corps, 
U. S. A.; Commander C. F. Hughes, U. S. N. and 
Commander Joseph Strauss, U. S. N 

—_———_——-—- eo 

Eleven Socialist Mayors in Ohio, a socialist 
mayor and majority of the Common Council of 
Schenectady, N. Y.,a socialist mayor at Crookston, 
Minn., and socialist gains in various other cities, 
as well as in votes for State officers, were among 
the notable results of the election on Nov. 7. The 
ten Ohio cities indicated were Barberton, Canton, 
Cuyahoga Falls, Fostoria, Lima, Lorain, Martin's 
Ferry, Mount Vernon, Salem, Saint Mary's and 
Toronto. The campaign in Schenectady was led 
by Rev. George R. Lunn, editor of a socialist 
weekly called “The Citizen,” on a campaign fora 
municipal paving plant, a reduction in the price 
charged for gas, a curtailment of the city pay 
rolls, etc., and like reforms. 


A School of Public Administration has bee 


started by the Bureau of Munici):! Research, of 


New York City, with funds provided by Mrs. Mary 
Harriman, widow of the late © H. Harriman 
For the training of secretari: f municipal 
research bureaus and experts various mu 
nicipal operations, $40,000 per »\ ««r has beet 
promised for five years. The w will begin in 
New York City, when there is ' opportunity 
on account of the Board of Estima: s inquiries into 
the administration of schools, hea’: work, hosp 
tals, charities, contracts, payrolls «tc. The ~ 
dents will preferably be college + uates, expe 
accountants, school superinten s, etc, whe 
will be put to work beside ex: ‘§ in making 
searches into the operations of departments 
and offices un scrutiny. It is« cted that the 
men will have studied the theory ¢ the work 
that the school may deal with th ractical ma 
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aa estimates; charter drafting and 
ers of DUS | records; tests of milk inspection 
gene xamination of school children; 
and ww” lth problems and management; 
school aint of salaries, contracts, specifica- 
stander ics - and collecting taxes; preparing 
one ~ .dministrative practice; reporting 
eee | preparing public statements. 
proc r ee 
jon Plan of Government for Salt 
yore adopted by popular vote on Nov. 7. 
Lake _ 3a a 
i.sion Plan of City Government’ was 
= oa ames of Massachusetts cities at 
an issue iD ” Nov. 7. Two cities voted against 


the election 


plan, two for it and one for a plan which 
the ° 


ches commission government al- 


, r 
_ vl ng for a mayor and a small single- 
wal ‘cours i). The city of Cambridge went 


in by a majority of nearly a thou- 
me twelve thousand votes, notwith- 
vigorous campaign conducted by 

Johnson and others, as noted 
545 of our issue of Nov. 2. 


against the | 
sand out of § 
standing thé 
prof. Lewis J. 


‘ age 
oie Prvich after the disastrous fire that 
aati ‘a fow years ago, put its city adminis- 


in the hands of a board of control, voted 
— h the board and to substitute therefor a 
- mtg a yearly salary of $1,500, and nine al- 
amend a $500 a year, four of the aldermen to 
aon at large and five by wards. An alter- 
native plan, provided for a commission consist- 
ing of a mayor at $1,200 a year and four council- 
men at $1,000 a year. This plan received only 
igi votes against 1,961 for the plan adopted. 
The plan adopted, however, included the initia- 
tive, the referendum and the recall—all features 
common to the commission plan but, of course, 
perfectly capable of separate adoption. The Chel- 
sea plan adopted included what we believe is a 
new feature in city government although a rever- 
sion of type in Massachusetts, namely, a pro- 
yision for public meetings of voters. 

Lawrence voted to abandon its present charter 
(6,027 to 2,214) which provides for a mayor, six 
aldermen and 18 common councilmen, besides a 
school committee of 12, and voted to substitute a 
mayor, four aldermen and a school committee 
consisting of the mayor and four elected mem- 
bers besides. This scheme, which we understand 
to be the commission plan, was carried by a vote 
of 6,077 in its favor against 1,858 for a larger 
council and a larger school committee. 

Lowell voted 6,856 to 6,562 for a new charter 
which provides for a council and school commit- 
tee like the one declared for at Lawrence. ; 

Pittsfield voted to retain its present form of 
government practically unchanged instead of 
adopting either a commission scheme similar in 
membership of council and school committee to 
that just mentioned under Lawrence, or a coun- 
cil of seven members elected by wards and a 
school committee made up of the mayor and 
seven others. 

a 

The Right of a Patentee to fix the resale price 
of a patented article has been upheld by Judge 
A.C. Coxe, of the U. §. Circuit Court, Southern 
District of New York, im the.case of the Waltham 
Watch Co. against C..A. Keene, of New York 
City. A demurrer filed is over-ruled in the fol- 
lowing tems: 

To put a concrete case, is a retailer who pur- 
chases from the complainant a “Riverside move- 
ment,” with instructions not to sell the same for 


less than $25, liable in equity if he sells for less 
than that sum? 


I think the question must be answered in the 
afirmative. Many of the authorities have gone 
much further, sustaining the right of the owner 
of a patent to impose conditions upon those who 
seek to use his mamouety. (een Peninsular 
Co. vs. Eureka Co., 77 , 288; Victor Talking 
Machine Co. vs. The Fair, 123 Fed., 424; Crown 
Cork & Seal Co. vs. Standard Brewery 174 Fed., 
252.) See also Cortelyou vs. Johnson, 145 Fed., 933, 
indicating the opinion of the writer as to the 
imits within which contributory infringement 


should be confined. 
This case is especially interesting in view of 
the recent decree of Judge J. N. Killetts in the 


‘ompromized suit of the U. S Attorney General 
against 


the so-called “Incandescent Electric 
— Trust’ (Engineering News, Oct. 19, 1911). 
here the practice of fixing the resale price of 
an incandes. 


nt electric lamp was forbidden as 
ving to restrain trade: 


aan ceeeeeeee 
The Volatiization of Creosote from Preserved 


ns has b-en studied by the U. S. Forest Ser- 
©, and is ‘he subject of Circular 188, just is- 


& Practice s 


ca To de’ >mine the relative values of various 
e re il-tar creosote in protecting piling, 
ens 


of sap loblolly pine were treated 





with various fractions and allowed to stand open 
piled in the laboratory at a temperature of from 
60° to 80° F. for two months or longer. They 
were weighed immediately before and after treat- 
ment and at least once a week thereafter. Five 
fractions were obtained by redistilling a good 
commercial grade of coal-tar creosote. The dis- 
tillation limits for these five fractions were as 
follows: 0-205°, 205°-250°, 250°-295°, 295°-320°, 
and above 320°. The lighter fractions lost more 
than the heavier ones, and the losses for the first 
three fractions were much greater than for that 
of the commercial creosote containing all frac- 
tions. These losses were not due to loss of mois- 
ture in the wood. 

From these experiments it is concluded that 
the lighter fractions of creosote, when separated 
by distillation and injected into sap loblolly pine, 
will volatilize more readily than when combined 
in the original creosote. This is explained by the 
theory that the lighter fractions in the outer por- 
tions of the wood volatilize first and leave the 
heavier fractions, which plug the cells and pre- 
vent the volatilization of the lighter fractions of 
creosote in the interior of the specimen. 


ee 


Of the Manufacturing Industry of the United 
States, 80% is under control of corporations. A 
preliminary statement classifying the statistics of 
manufactures according to’the character of own- 
ership as reported for the Census of 1910 was is- 
sued Nov. 8 by Census Director Durand. 

The statistics are framed to include all fac- 
tories with a product of $500 per year or more. 
Between 1904 and 1909 the number of establish- 
ments operated by corporations increased by 36%, 
the number of wage earners employed in them 
by 29.5%, and value of products by 49.9%. For 
all other forms of ownership combined the num- 
ber of establishments increased during these five 
years by 20.5%, the average number of wage 
earners increased only 0.4%, and the value of 
products 11.3%. 

The comparative summary for 
States, 1909 and 1904, follows: 


the United 


Average Value of 


No. of No. products, 
Character of establish- of wage i= 
ownership. ments. earners. $1,000,000 
All _ industries: 
4 hoki eek was 268,491 6,615,046 $20,672 
De eee racecses s 216,180 5,468,383 14,793 
Individual: 
BE tian weed aes 140,605 804,883 2,042 
WE caltea ebb cace’s 113,946 755,923 1,702 
Per cent. increase 23.4 6.5 19.9 
rm: 
PE Wendi sas + eee 54,265 794,835 2,184 
DIRS hes Svekven ae 47,934 $41,242 2,132 
Per cent. increase. 13.2 5.5 2.4 
Corporation: 
ET: 22h «00 ear dere sse 69,501 5,002,394 16,341 
SS Sha news cne ots 51,097 3,862,698 10,904 
Per cent. increase. 36.0 29.5 49.8 
—~o—____———_ 


Personals. 


Mr. Palmer C. Ricketts, M. Am. Soc. C. E., Presi- 
dent of Rensselaer Polytechnic Institute, who was 
operated upon for appendicitis about a fortnight 
ago, is now progressing favorably. 

Mr. H. C. Bixler, Trainmaster of the Pennsyl- 
vania R. R., at New York City, has been promoted 
to the position of Assistant Superintendent of the 
Philadelphia Terminal Division, at Philadelphia, 
Pa., of the same railway. 


Mr. L. A. Magraw, Assoc. Am. Inst. E. E., for- 


merly Engineer with the Westinghouse Electric 


& Manufacturing Co., of Pittsburgh, Pa., has been 
appointed Chief Engineer of the Central Power 
Co. of Georgia, at Macon, Ga. 

Mr. Howard B. Clark, M. Am. Soc. M. E., has re- 
signed from the firm of Flaherty & Clark, Con- 
sulting Engineers and Contractors, New York 
City, and is now the Eastern representative of the 
McNaull Boiler Mfg. Co., of Toledo, Ohio. 


Mr. W. T. Hall, formerly Assistant Superintend- 
ent of the Houston & Texas Central R. R., at 
Houston, Tex., has been promoted to the position 
of Superintendent of the same division at Ennis, 
Tex., succeeding Mr. M. Sheehan, resigned. 


Prof. Peter Schwamb, M. Am. Soc. M. E., Direc- 
tor of the Mechanical Laboratories and Professor 
of Machine Design at the Massachusetts Institute 
of Technology, has retired from active work after 
31 years as an instructor at his alma mater. 


Mr. F. L. Burckhalter, formerly Division Engi- 
neer of the Southern Pacific Ry., at Los Angeles, 
Cal., has been promoted to District Engineer of 
the newly created Shasta and Portland Division 
of the same railway, with headquarters at Port- 
land, Ore. 


Mr. Walter H. Evans, formerly Superintendent 
of Track and Roadway of the Indiana Union Trac- 


tion Co., at Anderson, Ind., has been appointed 
Manager of the motor gear department of the 
Edgar Allen American Manganese Steel Co. with 


headquarters in Chicago, I). 

Mr. Milan V. Ayres, formerly Electrical and Me- 
chanical Engineer of the Boston & Worcester 
Street Ry., and more recently with the Rockland 
Light & Power Co., Nyack, N. Y., has been ap- 
pointed Chief Engineer of the Mobile Light & 
Power Co., of Mobile, Ala, 


Mr. T. W. Younger, formerly Assistant Superin- 
tendent of the Southern Pacific Ry. Lines in Ore- 
gon, at Roseburg, Ore., has been appointed Super- 
intendent of Motive Power of the newly created 
Shasta and Portland Division of the Southern Pa- 
cific Ry., with headquarters at Portland, Ore. 

Mr. D. W. Campbell, formerly Assistant General 
Manager of Maintenance and Operation of the 
Oregon Railway & Navigation Co., at Seattle, 
Wash., has been appointed General Superintend- 
ent of the newly created Shasta and Portland Di- 
vision of the Southern Pacific Ry., with headquar- 
ters at Portland, Ore. 


Mr. W. H. Cade has resigned as Chief Irrigation 
Engineer of the U. S. Indian Service, Department 
of the Interior, to engage in private practice in 
partnership with Mr John H. Quinton, M. Am 
Soc. C. E., Consulting Engineer of the U. S. Recla- 
mation Service, with offices in the Wright & Cal- 
lender Bidg., Los Angeles, Cal. 


Mr. S. B. Way, Assoc. Am, Inst. E. E., formerly 
Superintendent of the Union Electric Light & 
Power Co., of St. Louis, Mo., has been made Man- 


ager of the Milwaukee Lighting Co., Milwaukee, 
Wis. Mr. K. H. Hansen, Assoc. Am. Inst. E. E., 
formerly Assistant Chief Engineer of the Union 
Electric Light & Power Co., succeeds Mr. Way as 
Superintendent of the same company 


Mr. Morris Knowles, M. Am. Soc. C. E., Consult- 
ing Engineer, of Pittsburgh, Pa., has been en- 
gaged by the Alabama Coal Operators’ Associa- 
tion to undertake an investigation of the coal 
mining camps of the companies represented in 
the organization. The survey outlined includes a 
study of the housing conditions, sanitary features 
of water supply, sewage and garbage disposal, 
ete. Mr. Maurice R. Schariff, Assistant to the 
President of the Massachusetts Institute of Tech- 
nology and a graduate in sanitary engineering of 
that institution, has been selected as Mr. Knowles’ 
assistant. 


Sir William H. White, Past President Inst. C. E., 
has been awarded the John Fritz Medal for 1911, 
for notable achievements in the field of naval 
architecture. The presentation will be made on 
Nov. 17 at the Annual Dinner of the Society of 
Naval Architects and Marine Engineers by Mr. 
Onward Bates, Past President of the American 
Society of Civil Engineers. Sir William Henry 
White was born in 1845 and educated at the 
Royal School of Naval Architecture of Great Brit- 
ain. He entered the Constructive Department of 
the British Admiralty in 1867, rising to the rank 
of Chief Constructor in 1883. From 1883 to 1885 
he organized and directed the warship building 
department of Armstrong & Co., of Newcastle. 
For the seven following years he was Director of 
Naval Construction and Assistant Controller of 
the Royal Navy, during which period he was the 
responsible designer of all the British warships 
then building. In 1902 he resigned this office be- 
cause of ill health and was awarded a special 
grant of money by vote of Parliament in recog- 
nition of his exceptional services to the navy. 
He is a Past President of the Institution of Me- 
chanical Engineers and an officer and member of 
many learned and professional societies. He is 
the author of several books and papers on naval 


architecture. 
Obituary. 


Victor R. Gibson, a mining engineer of St 
Louis, Mo., died in that city on Nov. 7. He was 
born in St. Louis in 1854. 


Leonard Bullion, a metallurgist with the Car- 
negie Steel Co., of Pittsburgh, Pa., died on Nov. 7 
He was born in Dunfermline, Scotland, in’ 1855, 
and came to this country when a lad. 


John L. Lewis, founder and former President 
of the Lewis Foundry & Machine Co., of Groveton, 
Pa., died at his summer home in Erie, Pa., on 
Nov. 6, after a week’s iliness,. from pneumonia. 
He was 73 years old. 


William H. Taylor, Master Mechanic of the New 
York, Susquehanna & Western R. R., at Strouds- 
burg, Pa., died from apoplexy on a train in the 
Hoboken terminal of the Delaware, Lackawanna 
& Western R. R., on Nov. 10. 
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Charles Henry Israels, M. Am. Inst. Archs., of 
the firm of Israels & Harder, Architects, New 
York City, died at his home in Yonkers, N. Y., on 
Nov. 13. He was born in New York City in 1865. 
He studied architecture in New York and Paris. 
As a member of the firm of Israels & Harder, Mr. 
Israels designed many notable buildings in New 
York City, including the Hudson Theater and the 
Arlington and Holland hotels. He was for three 
years a member of the executive committee of 
the Architectural League of New York, and was a 
charter member of the Municipal Art Society. 


Charles A. Reed, of the firm of Reed & Stem, 
Architects in charge of the design of the new 
Grand Central Station, New York City, died at his 
home in New York City on Nov. 13. He was born 
in Avon, N. Y., in 1857, and attended Massachu- 
setts Institute of Technology for a short time. 
His professional work commenced in St. Paul, 
Minn., in 1882. He soon specialized in railway 
station work and was architect for stations on 
the Great Northern, Northern Pacific, Chicago 
Great Western and Norfolk & Western Rys. Be- 
sides well known railway buildings in Seattle and 
Tacoma, Wash., Norfolk, Va., and other cities, he 
was the designer of several public buildings in 
St. Paul. 

George A. Treadwell, a mining engineer and 
promoter, died in New York City on Nov. 11. He 
was born in Maine and educated in the public 
schools of that state and at Yale University. In 
1867 he was Superintendent of the famous Vul- 
ture Mine in Arizona, and constructed there the 
largest stamp mill which had been built up to 
that time. Here he succeeded in working suc- 
cessfully some very low grade ores. Afterward 
he spent a long period in Europe and was for 
several years lecturer on assaying and metal- 
lurgy at the Dexter School of Mines in London. 
Returning to this country he went again to Ari- 
zona and became interested in the development of 
the copper deposits in the Verde Copper Belt as 
President of the George A. Treadwell Mining Co. 
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Engineering Societies. 
COMING MEETINGS. 
OHIO SOCIETY OF MECHANICAL, ELECTRICAL 
AND STEAM ENGINEERS. 

Nov. 17-18. Annual meeting at Canton, Ohio. 
Secy., F. E. Sanborn, Ohio State University, 
Columbus, Ohio. 

ENGINEERING ASSOCIATION OF THE SOUTH. 

Nov. 17-18 Annual meeting at Atlanta, Ga. 
Secy., H. H. Trabue, Carnegie Library, Nash- 
ville, Tenn. 

NEW JERSEY SANITARY ASSOCIATION. 

Nov. 24-25. Annual meeting at Lakewood, N. J. 
crs J. A. Exton, 75 Beech St., Arbhington, 
N. J. 


AMERICAN SOCIETY OF REFRIGERATING 
ENGINEERS, 

Dec. 4. Annual meeting at New York City. 
Secy., William H. Ross, 154 Nassau St., New 
York City. 

AMERICAN PUBLIC HEALTH ASSOCIATION. 

Dec, 4-9. Annual meeting at Havana, Cuba. 
Secy., Wm. C. Woodward, Washington, D. C. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS. 

Dec. 5-8 Annual convention at New York 
City. Secy., Calvin W. Rice, 29 West 39th 
St., New York City. 

NATIONAL IRRIGATION CONGRESS. 

Dec. 5-9. Annual session at Chicago, IIL. 
Secy., Arthur Hooker, 214 Hotel La Salle, 
Chicago, Ill. 

ASSOCIATION OF AMERICAN PORTLAND CE- 
MENT MANUFACTURERS. 

Dec. 11-13. Annual meeting at New York City. 
Secy., Percy H. Wilson, Land Title Bldg., 
Philadelphia, Pa. 

AMERICAN INSTITUTE OF ARCHITECTS. 

Dec. 12-14. Annual convention at Washington, 
mo, Secy., Glenn Brown, the Octagon, 
Washington, D. €. ‘ 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS. 

Dec. 20-22. Annual meeting at Washington, 
Db. Cc. Secy., J. C. Olsen, Polytechnic Insti- 
tute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF AGRICULTURAL EN- 
GINEERS. 

Dec. 27-29. Annual meeting at St. Paul, Minn. 

Secy., J. B. Davidson, Ames, Iowa. 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Dec. 27-Jan. 3. Annual meeting at Washing- 
ton, D. Cc. Secy., L. O. Howard, Smithsonian 
Institution, Washington, D. C. 

PACIFIC NORTHWEST SOCIETY OF ENGI- 
NEERS. 

Jan. 6. Annual meeting at Seattle, Wash. 
Secy., Joseph Jacobs, 803 Centra] Bldg., 
Seattle, Wash. 

AMERICAN SOCIETY OF ENGINEERING CON- 
TRACTORS. 

Jan. 9 Annual meeting at New York City. 
Secy.. J. R. Wemlinger, 13 Park Row, New 
York City. 

ENGINEERS’ SOCIETY OF WESTERN PENN- 
SYLVANIA. 

Jan. 16. Annual meeting at Pittsburgh, Pa. 
Secy., Elmer K. Hiles, 2511 Oliver Bidg., Pitts- 
burgh, Pa. 


ENGINEERING NEWS. 


St. Louis Railway Club. 


At the meeting of Nov. 10, Prof. W. F. M. Goss, 
of the University of Illinois, gave an address on 
“What the University of Illinois is Doing and 
Planning to Do of Interest to the Railroads.” 
Association for Standardizing Paving Specifica- 

tions. 

The date of the third annual meeting has been 
changed to Jan. 8-13. The meeting will be held 
at the Hotel Griinewald, New Orleans, La. Mr. J. 
B. Hittell, 5917 Winthrop Ave., Chicago, Ill. is 
secretary. 

Central Railway Club. 


At the regular meeting cf Nov. 10, in Buffalo, 
N. Y., Mr. F M. Whyte presented a paper on “The 
Distribution of Instructions and Information in 
Large Industries.” 


Society of Engineers of Eastern New York. 


At the opening meeting of the season held at 
Troy, N. Y., Nov. ‘15, Mr. C. D. Smith, Engineer 
of the U. S. Bureau of Mines, Pittsburgh, Pa., 
gave a lecture on “Producer Gas Apparatus and 
its Relation to Fuel Economy.” 


American Society of Engineer Draftsmen. 


At the regular monthly meeting in the Engt- 
neering Societies’ Bldg., New York City, Nov. 16, 
papers will be presented on “Construction Work 
West of the Missouri River,” by Walter Dalton, 
and on “Comprehensive Drafting and Lettering,” 
by Charles W. Reinhardt, Chief Draftsman, Engi- 
neering News. 


Institute of Operating Engineers. 


A bulletin to be issued on Nov. 20, will give an 
announcement of special rates which have been 
secured from various correspondence schools for 
the student members of the Institute. 

A course of lectures on power plant accounting 
will be given before the New York branch dur- 
ing the winter. At a meeting held Oct. 20, it 
was decided that this branch shall be named after 
Mr. J. C. Jurgensen, the founder of the Institute. 


Ohio Society of Mechanical, Electrical and Steam 
Engineers. 


The program of papers for the twenty-fourth 
meeting to be held Nov. 17-18, at the Hotel Mc- 
Kinley, Canton, Ohio, includes the following: 

“Superheated Steam,” Embury A. Hitchcock, 
Columbus, Ohio; “Fusing Temperature of Coal 
Ash and its Relation to the Rate of Combus- 
tion,” E. G. Bailey, Boston, Mass. 

This meeting marks the tenth anniversary of 
the founding of the society. 


American Institute of Consulting Engineers. 


Nominations for members of the council to be 
voted for at the annual meeting, Jan. 16, in New 
York City are as follows: Geo. F. Swain, Cam- 
bridge, Mass. (for one year); Alfred Noble, New 
York City; Edward C. Shankland, Chicago, and 
Frank J. Sprague, New York City, (for three 
years). 

An informal dinner meeting will. be held Dec. 
1 at the Aldine Club, Fifth Ave. and 23d St., in 
New York City. 


Cleveland Engineering Society. 


At the regular meeting of Nov. 14 a symposium 
of papers on the subject of water purification 
was presented as follows: “Purification by Filtra- 
tion,” Mr. R. Winthrop Pratt, Cleveland, Ohio; 
“Purification by Chemicals, and Interpretation of 
Water Analyses,” Dr. R. G. Perkins, Western Re- 
serve Medical College; “Purification by Ozone,” 
Mr. R. M. Leggett, The National Air Purifying 
Co., Ann Arbor, Mich.; “Purification by Electric- 
ity,” Mr. D. D. Vincent. The Electra Pure Water 


Co. . 


American Society of Mechanical Engineers. 

Nominations for officers to be elected at the 
coming annual meeting, Dec. 5, are as follows: 
For President, Alex. C. Humphreys; for Vice- 
Presidents, Wm. F. Durand, Ira N. Hollis and 
Thos. B. Stearns; for Managers, Chas. J. David- 
son, Henry Hess and George A. Orrok; for Treas- 
urer, Wm. H. Wiley. 

The following are the nominations for officers 
of the Gas Power Section: For Chairman, H. J. K. 
Freyn; for Members of Executive Committee, I. 
E. Moultrop (to serve five years); Max Rotter 
and H. F. Smith (to serve one year). 


American Civic Association. 


The seventh annual convention will be held itn 
Washington, D. C., Dec. 13-15. The President, 
Mr. J. Horace McFarland, of Harrisburg, Pa., will 
take as the subject for his address, “Are National 
Parks Worth While?” An effort will be made to 
emphasize the need for a federal bureau of na- 
tional parks. The importance of such a bureau 
was pointed out by President Taft in his last 
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Brooklyn Engineers’ < : 

Unusual action was taken at { 
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ing Gov. John A. Dix to appoint 
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New England Water Works Association. 


The first of the monthly meetings for 1911-12 
was held at the Hotel Brunswick, Boston, on 
Nov. 8 The usual lunch was followed by two 
papers. The first paper, which with 
is reported elsewhere in this issue, was on dual 
water-supplies for municipal purposes, and was 
submitted jointly by Prof. Wm. T. Sedgwick, of 
Boston, and Mr. H. P. Letton, of Trenton, N, J. 
The second paper, by Mr. H. K. Higgins, of Bos- 
ton, described in detail experiences of the author 
while installing municipal water-supplies in the 
Panama Canal Zone. The paper also included a 
lengthy abstract of a report on filtration pro- 
cesses, with a recommendation for mechanical 
filters. Mr. Robert Spurr Weston suggested that 
the Panama water was a fit subject for treatment 
along sewage purification lines in order to oxi- 
dize and filter out organic matter. President Al- 
len’ Hazen suggested that the high iron contents 
of the Panama water suggested a treatment that 
would precipitate the iron, and be followed by 
intermittent filtration. 

Speaking on quite another subject, Prof. W. T. 
Sedgwick stated that advance proofs of a further 
report on typhoid fever in Washington, D. C, 
made by the U. S. Public Health and Marine Hos- 
pital Service completely exonerates tle water- 
supply and filtration plant. 

President Hazen announced that a red hot sub- 
ject had been decided on for the December meet- 
ing—Material for Service Pipes. 


discussion 


American Society for Promoting Efficiency. 

The organization of a society with the above 
name is now under way. The first meeting for 
the purpose of organization is to be held in New 
York City in December, 1911. An _ organizing 
committee has been appointed to select the 
charter membership to take part in this meeting. 

The object of the society, as stated in the ten- 
tative draft of the constitution, is “to promote 
efficiency in commercial and industrial enter- 
prises of all kinds, including public service cor- 
porations.” It is planned to establish a per- 
manent headquarters for the use of members and 
committees, to appoint special committees to 
establish definite standards [of efficicncy?—E4] 
for each industry, to collect a comprehensive 
library of business, to hold meetings [for the pro- 
motion of acquaintance and interchange of 
thought and to publish the papers p «sented at 
these meetings. 

Among the members of the organizing com- 
mittee are the following: T. C. du Pont, Wilming- 
ton, Del.; P. W. Gates, Chicago, Ill; !enry R. 
Towne, New York City; Harrington Emerson, New 
York City; John Hays Hammond, New * rk City; 
Alexander C. Humphreys, New York ©:'); W illiam 
Kent, New York City; John F. Wallace, \°ew 1 
City; J. G. White, New York City: imund , 
James, Champaign, Ill; Herman Sch ier, Cin- 
cinnati, Ohio; Gharles B. Going, New | Tk city, 
and Charles Kirchi#ioff, New York Cit: 

The secretary is Mr. H. F. J. Porter, | Madison 
Ave., New York City. 
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